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[57] ABSTRACT 

In a printing machine, a medium applicator disposed 
downstream of printing units of the machine, in travel 
direction of a sheet which has been printed, the applica- 
tor having three rollers including a first roller for taking 
up me'dium from a supply container, a second roller for 
metering a quantity of the medium to be applied, and a 
third roller having the same diameter as ^at of cylin- 
ders of the printing units for transferring the medium, 
includes a rubber lining disposed on the third roller for 
directly applying the medium onto the printed sheet; 
the three rollers, during application of the medium, 
being in constant meshing engagement with a sheet- 
transferring cylinder; a device for uncoupling the three 
rollers from the sheet-transferring cylinder, and a sepa- 
rate motor for driving the three rollers when the rollers 
are uncoupled. 

6 Claims, 6 Drawing Figures 
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DEVICE FOR APPLYING MEDIUM AFTER 
TERMINATION OF THE PRINTING OPERATION 
IN A PRINTING MACHINE 

This is a continuation-in-part application of Ser. No. 
626,732, filed July 2, 1984, and now abandoned* 

The invention relates to a device in printing machines 
for applying a medium, such as lacquer, especially, by 
means of three rollers, after the printing process has 
been terminated, the rollers including a first roller for 
taking up medium from a supply container, a second 
roller for metering a quantity of the medium to be ap- 
plied and a third roller having the same diameter as that 
of cylinders of the printing units for transferring the 
medium to a printed sheet 

A lacquering or varnishing device in printing ma- 
chines has become known theretofore from German 
Published Non-Prosecuted Application No. PE-OS) 
30 46 257. This device includes a lacquer storage tank or 20 
supply container and a scooping roller dipping into this 
tank. The lacquer taken up by the scooping roller is fed 
in metered fashion to an applicator roller. Two ductor 
rollers, by means of which a format-related lacquer feed 
occurs, can be set close to the scooping roller. A ductor 25 
blade applicable against the metering roller is also pro- 
vided. This ductor blade serves to wipe superfluous 
lacquer from the metering roller and to return it to the 
supply container. 

A specific disadvantage of this heretofore known 30 
device is that the lacquer is fe^l to the varnishing or 
lacquering cylinder via a distributor roller and an appli- 
cator roller. Because of the relatively long transport 
distance which the lacquer has to cover over many 
rollers until it reaches the printed sheet, the lacquer 35 
begins to set i.e. no quick-drying lacquers can be used. 
Due to this limitation to slowly drying lacquers, when 
the sheet is delivered the reverse side or back of the next 
following sheet will smear the lacquer and thus paste 
the sheets together. Consequently, no full sheet piles 40 
can be set up, because the pile weight which is built up 
at the delivery end and which applies a load to the 
individual sheets also limits the lacquer layer thickness. 

In the device described in German Pat. No. 23 45 183 
for applying a medium there are provided a dipping 45 
roller, a metering roller, an applicator roller, a back- 
pressure cylinder, a form cylinder and another applica- 
tor roller. The two applicator rollers, the dipping roller 
and the metering roller are combined into a common 
structural unit Within this structural unit, either the 50 
dipping roller with the form cylinder or the first appli- 
cator roller with the form cylinder or the second appli- 
cator roller with the back-pressure cylinder can cooper- 
ate. 

A disadvantage of this last-mentioned construction is 55 
that the lacquer must first be fed to the printed material 
via the form cylinder. The platen mounted on the 
clamping device at the form cylinder forms a channel in - 
which the lacquer accumulates after a given operating 



printed material. The disadvantages referred to herein- 
before are also applicable to this construction and re-- 
quire additionally, time-consuming cleaning work to be 
performed on the rollers. Moreover, the construction of 
the printing unit is complicated by having to attach the 
lacquering unit to the rubber of the blanket cylinder. 

A further disadvantage of the state of art as exempli- 
fied by the references cited hereinbefore, is that, due to 
the directions of rotation* of the rollers, the format- 
related wiping by the ductor blade cannot be observed, 
thus making impossible a precise wiping or removal of 
the superfiuous lacquer material. 

It is, accordingly, an object of the invention to pro- 
vide a device for applying a medium such as lacquering 
^ ^ unit in a printing machine, wherein the medium, such as 
lacquer, has to travel over the shortest possible distance 
from the storage tank or supply container to the printed 
material, and wherem drying of the lacquer on the rol- 
lers is prevented, when the lacquering unit is connect- 
ible and disconnectible, as required. 

With the foregoing and other objects in view, there is 
provided, in accordance with the invention, in' a print- 
ing machine, a meditmi applicator disposed downstream 
of printing units of the machine in the travel direction of 
a sheet which has been printed, the applicator having 
three rollers including a first roller for taking up me- 
dium from a supply container, a second roller for meter- 
ing a quantity of the medium to be applied, and a third 
roller having the same diameter as that of cylinders of 
jSie printing units for transferring the medium compris- 
ing a rubber linmg disposed on the thurd roUef for di- 
rectly applying the medium onto the printed sheet; the 
three rollers, during application of the medium being in 
constant meshing engagement with a sheet-triarisferring 
cylinder; means for uncoupling the three rollers from 
the sheet-transferring cylinder, and separate motor 
means for driving the three rollers when the rollers are 
uncoupled. 

In accordance with another feature of the invention, 
the third roller is in the form of a cylinder with a contin- 
uous surface. 

Due to the fact that the cylinder surface of the appli- 
cator roller is not broken by a channel, the lacquer can 
be applied uniformly. Thus, the burdensome cleaning 
operations can be dispensed with. Because of the limita- 
tion to this relatively small number of rollers, it is possi- 
ble, for example, to apply the lacquer directly to the 
sheet after the last mk impression i.e. to bring it on-Mne. 
When, for example, printed cardboard, which is to be 
converted afterwards into packaging material, is pro- 
vided with such a lacquer layer, then this packaging 
material receives increased portection thereby which is 
of advantage during the subsequent transport operation. 
Moreover, the gloss provided by the lacquer enhances 
the effect of the impression. The cardboard or past- 
board treated in this way is also better protected against 
environmental infiuence. 
Because the rollers, during the application of the 



time. This lacquer-accumulation results m an kregular 60 medium are in constant meshing contact with the cylin- 



lacquer application due to drippmg of the lacquer down 
onto the printed material. 

German Pat No. 20 20 584 is based upon a device for 
avoiding smearing of the ink due to lacquering. . By 
means of a lacquering tmit, the lacquer is applied to a 65 
printing- unit cylinder. This printing-unit cylinder, 
which has the same diameter as that of the cylinders of 
the preceding printing units, transfers the lacquer to the 



der, assurance is provided that the subsequent or further 
treatment of the surfaces of the printed material occurs 
at the speed of the printing machine- 
Disengagement of the lacquering device from the 
cylinder provides the possibility of excluding a given 
portion of the impression from any subsequent treat- 
ment. The motor provided for driving the rollers of the 
applicator of lacquering prevents drying of the medium 
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on the rollers. Thus, the burdensome cleaning activities FIG. 5 is an end view of one of the rollers of the 
can be dispensed with for the next operating cycle, laquering unit which is formed with a longitudinal 

In accordance with a further feature of the invention, channel wherein an insert member is received; and 
the rubber lining on the third roller is a rubber cloth FIG. 6 is a diagrammatic longitudinal view of the 
applied in an abuttting manner, the third roller having 5 metering roller of the lacquering unit and showing duc- 
the same diameter as that of the sheet-transferring cylin- tor blades disposed thereon. 

den and the third roller being connected by a single- Referring now to the drawing and first, particularly, 
revolution clutch to the sheet-transferring cylinder. to FIG. 1 thereof, there is shown a printing machine 

It is thereby possible to use any type of cylinders, with a final last printing unit 1 equipped with a conven- 
because, in this form of application of the rubber cloth 10 tional inking unit 2 and a conventional dampening unit 
or blanket also, no channel is formed in which the lac- 3. This last printing unit 1 is followed by a lacquering 
quer might otherwise accumulate. The third roller has unit 4. The printed sheets are fed by the last printing 
the same diameter as a printing-unit cylinder. unit 1 to the lacquering unit 4. Subsequent to a final 

In accordance with an added feature of the invention. treatment of the sheets by the lacquering unit 4, the 
there is provided a ductor blade disposed on at least one 15 sheets are seized by a delivery cham 5 and thus trans- 
of the end faces of the third roller serving to transfer the ported to a delivery pile 6. 

medium to the printed sheet, the ductor blade being The lacquering unit 4 which is arranged downstream 
disposed so that when superfluous medium is removed of or behind the last printing unit 1 m travel direction of 
by the ductor blade, the thus removed superfluous the sheets is formed of a dipping roller 8 revolving 
medum can flow back into the supply container. Thus, 20 within a supply container or tank 7, a metering roller 9 
an economical use of the medium, in the further treat- and an applicator roller 10 providwi with a rubber lin- 
ment is afforded thereby, and contamination of the ing or covering (not shown). At an end face of this 
printing machine is prevented. applicator roller 10, there is additionally a ductor blade 

In accordance witii an additional feature of the iirven- 11. The specific character of the applicator roller 10, 
tion, the third roller is in the form of a cylinder having 25 which has the same diameter as that of a sheet transfer- 
a channel formed therem; and including an insert mem- rmg cylinder 12, is maintamed both when it is covered 
ber received in channel so as to complete a continuous with a separate rubber cloth or blanket and the channel 
cylinder. By inserting a filling piece or insert meniber formed therein covered by an insert member or a filling 
into this channel, which can be covered by a rubber or loading piece, or, alternatively, when a rubber cloth 
cloth or blanket, the benefits of a full or solid cylinder 30 of blanket is applied so that the leading and trailing 
can afeo be attained. edges thereof abut.X^nsequently, it is also possible to 

When such cylinders are used, in accordance wiA a Hmit the applioaton of the lacquer to specific areas. The 
concomitant feature of the invention, a ductor blade is applicator roller 10 is in direct contact with the cyHnder 
disposed on the second roller* Thus, precise metering of 12 which is provided with, an . elevator mechanism 
the medium or lacquer occurs in conformity with the 35 adapted to the sheet format and on which the printed 
sheet format. A particularly advantageous metering sheet which is to be further processed is located. This 
process is also ensured due to the directions of rotation cylinder 12 is equipped with non-illustrated grippers 
of the rollers, because, in this arrangement, the appica- disposed in recesses i.e. the gripper back is at a deeper 
tion of the lacquer is always effected from above. levd than the surface of the sheet which is to be further 

Other features which are considered as characteristic 40 processed. After the further processing has been com- 
for the invention are set forth in the appended claims. pleted, the cylinder 12 transfers the sheet to the con- 

Although the invention is illustrated and described veyor or delivery chain 5 of the delivery unit which 
herein as embodied in a device for applying medium conveys the sheet to the deliver pile 6. 
after termination of the printing operation in a printing The storage tank or supply container 7 contains a 
machine, it is nevertheless not intended to be limited to 45 medium or agent 13 to be used for the further treatment 
the details shown, since various modifications and struc- or processing of the printed sheets. This medium may be 
tural changes may be made therien without departing either a lacquer or a rubber cement or any other agent 
from the spirit of the invention and within the scope and suited for this purpose. During the rotating movement 
range of equivalents of the claims. of the dipping roller 8, the medium 13 is taken up 

The construction and method of operation of the 50 thereby and subsequently transferred to the metering 
invention, however, together with additional objects roller 9. The applicator roller 10 which is in direct 
and advantages thereof will be best understood from the contact with the metering roller 9 transfers the medium 
following description of specific embodiments when 13 to the surface of the printed sheet which is to be 
read in connection with the accompanying drawings, in treated. 

which: 55 Because it is hardly possible to prevent the medium 

FIG. 1 is a diagrammatic elevational view of a print- 13 from running down over the ends of the applicator 
ing machine with lacquering unit and a ductor blade roller 10, ductor blades 11 are disposed thereat. The 
assembly arranged at an applicator roller and disposed medium 13 running down the ends of the applicator 
in front of the delivery unit; and roller 10 is wiped off by the ductor blade 11 and flows 

FIG. 2 is a firagmentary view of FIG. 1 showing the 60 back to the storage tank or supply container 7 for reuse, 
printing machine with lacquering unit and with a ductor In this way, contamination of the printing machine is 
blade arraiiged at a metering roDer. prevented and, at the same time, economical use of the 

FIG. 3 is a diagrammatic side elevational view of the medium 13 is enhanced, 
gearing and uncoupling mechanism for the rollers of the The applicator roller 10 is controllable via an impres- 
lacquering unit; 65 sion throw-off which is applied in such a manner that 

FIG. 4 is a diagrammatic axial view of a sheet trans- only the applicator roller 10 can be engageable with and 
ferring cylmder of the lacquering unit equipped with a retracted from the cylinder 12. Hence, the dipping rol- 
format-related underiay; ler 8, the metering roller 9 and the applicator roller 10 
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are always in mutual contact. During the application of the metering roller 9 via gears 23 and the sirgle-revolu- 

the medium 13, the rollers 8, 9 and 10 of the lacquering tion coupling or clutch 24. 

unit 4aredriven via the drive mechanism of the printing The format-related underlay is shown in FIG. 4. 

machine. The further treatment or processing of the a rubber blanket 26 is tightened on and around 

sheets thus occurs, at the operating and printing speed, 5 the cylinder 12, a previously calibrated sheet 27 accu- 

respectively, of the machine, '^^^^y ^"J ^^^^ S'Ti l!"®!'^'^ is laid und^ Assur- 

When this further or subsequent treatment of the ^".^f ^^^^^^ ^""l^^ ^^.^^ apphcation of lacquer 

1 ^ . Will occur only m this region. 

sheets IS, for example, not required for a specific portion J.^^^^ ^ J^^^ 

of the total impression or when the pnntingmachme is ^8 is shown received in a channel 29 formed in the 

stopped for a time, then the lacquenng apphance 4 is ^yjj„^^^ ^^^^^ 2S which is accommo- 

disengaged from the cylinder 12. In order to prevent the ^^^^^ diameter of the cylinder 16 is fastened in 

medium 13 from drying on the rollers 8, 9 and 10 dunng ^jje cylinder channel 29 to the cylinder 16 by a spindle 

this period of time, a motor 14 which is coupled to the 30 and a screw 31. 

meterihg roller 9 takes up the driving function and, 15 As shown in FIG. 6, a lacquer layer 32 applied by the 

thus* indirectly also the driving of the dripping roller 8 dipping roller 8 to the metering roller 9 is suitably doc- 

and of the applicator roller 10 which are in direct tored by the displaceably arranged doctor blade 15 in a 

contact with the metering roller 9. In this regard the manner related to the format of the sheet which is to be 

rollers 8, 9 and 10 need not rotate at fully machine printed, 

speed. Only a few rotations per minute are thus required 20 There is claimed: 

in order to prevent the drying of the medium 13. 1* In a printing machine, a medium applicator dis- 

A single-revoJution coupling or clutch 24 (FIG. 3), posed downstream of printing units of the machine in 

for example, effects the disengagement or decoupling of ^he travel direction of a sheet which has been printed, 

the lacquering unit 4 from the cyliner 12 when the spe- t^ie applicator having three rollers including a first rol- 

cific embodiment is one wherein the rubber cloth or ler for taking up medium from a supply container, a 

blanket has been appUed in an abutting manner on the second roller for metenng a quantity of the medium to 

licfltor roller applied, and a third roller havrag the same diameter 

, J . * 1 as that of cylinders of the printing units for transferring 

Ano^er embodiment of the lacquei^g umt 4 is illus- ^^^^ comprising a Vubber lining disposed on the 

trated m HG. 2. The dipping roUer 8 revolves m ^e ^.^^ ^^jj^ ^or dkectly applying the medium onto the 

storage t^ or supply container 7 filed up with the ^^^^ ^ ^^jj^^^ application of 

Wirnn 13, takes up the.medium and transfersjt to the ^j^^ n^gdium, teing in constant meshing engagement 

metering roller 9. A ductor blade 15 is disposed on this ^ sheet-transferring cylinder; means for uncou- 

metering roller 9 for effecting metered transfer of the pij^g the three rollers from the sheet-trMsferring cylm- 

medium 13: This metering feature operating in corre- 35 ^xex, and separate motor means for driving the three 

spondence with a particular format permits the use also rollers when said rollers are uncoupled, 

of a cylinder 16 interrupted or broken by a channel as an 2. Medium applicator according to claim 1, wherein 

applicator roller. This cylinder 16 is also in direct the third roller is in the form of a cylinder with a contin- 

contact with the sheet-carrying cylinder 12. For effect- uous surface. 

ing disengagement, a single-revolution clutch or cou- 40 3. Medium applicator according to claim 2 wherein 

pling 24 (FIG. 3) is used in order that, when the lac- the rubber lining is a rubber cloth applied in abutting 

quering unit is restarted, the cylinder 16 does not touch manner on the third roller, the third roller having the 

down on the sheet at the very place where the channel same diameter as that of the sheet-transferring cylinder, 

is located. The drive of the lacquering unit 4 is effected and the third roller being connected by a single-revolu- 

in the same manner as for that of the lacquering unit 4 « tion clutch to said sheet-transferring cylinder, 

illustrated in FIG 1 ^' ^^^^^ applicator accordmg to claim I, mclndmg 

The embodiments of this lacquering unit 4 permit the a ductor blade disposed on at least one of the end faces 

♦u™^^ ,11 ♦i^^p „^ ^„x+vl* „«tf n^«,.c» of the third roller servmg to transfer the medium to the 

use thereof at all tunes as anoU^er prmtmg unit. Because ^ ^ 

the applicator roller 10 or the cyhner 16 are rdkrs l^^^ superfluous medium is removid by the ductor 

covered with a rubber Imrng or b lanket, the possibility ^^^^^^^ superfluous medium can flow 

is afforded of havmg an additional impression cylinder ^^^^ ^^^^ . container. 

and inkmg unit available, without great expense. 5^ Medium applicator according to claim 1, wherein 

The uncouplability of the three rollers is represented ^^m of a cylinder having a 

in FIG. 3. The motor 14 is mounted in the side wall 17 55 channel formed therein; and including an insert member 

located at the drive side of the printing machine, and received in said channel so as to complete a continuous 

drives a shaft 19 of the metering roller 9 via a belt 18 cylinder. 

and a free-wheeling coupling 20. A shaft 21 of the dip- 6. Medium applicator according to claim 1 uicluding 

ping roller 8 is connected to the shaft 19 via gears 22. a ductor blade disposed on the second roller for ensur- 

Likewise, a shaft 25 of the applicator roller 10 and of the 60 ing exact format-related metering of the medium, 

cylinder 16, respectively, is coupled with the shaft 19 of » * * * ♦ 
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[57] ABSTRACT 

An apparatus is provided for attachment to the down- 
stream end of a conventional offset lithographic print- 
ing press for in-line coating of the printed work issuing 
from the press, with water-based polymer coatings, to 
protect the printing ink as the printed matter sets and 
hardens. The apparatus includes a pick-up roller which 
picks up liquid coating composition from a reservoir 
structure, a cylindrical applicator roller to which the 
coating composition is transferred, the apparatus being 
mounted on the frame of the press so that the applicator 
roller of the apparatus can bear against the blanket roll 
of the printing press and transfer the coating composi- 
tion to the blanket roll as the press operates. The appa- 
ratus is releasably mounted to the press, and can be 
pivoted about a lower axis to bring the ^plicator roll 
into and out of contact with the blanket roll of the press. 



763417 4/1934 France 



118/46 



6 Oahns, 5 Drawing Figures 



4,270,483 

1 2 

PRINTING COATER SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 

BACKGROUND OF THE INVENTION novel apparatus for inline coating of printed material 

1. Field of the Invention ^ issuing from an offset lithographic printing press. 

This invention relates to offset lithographic printing, * further object of the invention to provide such 

and more particularly to apparatus for attachment to ^PParatus which can be releasably secured to an 

the down-stream end of an offeet lithographic printing h^ographic printing press, and operated 

press, for coating purposes. m conjunction therewith without requiring substantial 

cylmder bemg equipped with supenmposed inking, conventional offset hihographic printing press, Thl 
watermg and wipmg mechanisms. The plate cylinder >5 ^^^^^^ releasably mountable m position so as to 
does not come into contact with the paper to be printed, apply a liquid coating composition to the blanket cylin- 
but transfers the miage to an intermediate blanket cylin- der of the fmal stage of an offset press, the apparatus 
der, which has a sqjecially composed smooti, rubber mcluding an applicator roller which can bear against 
blanket surface. The blanket cylinder, having received surface of the blanket cylinder and rotate therewith, 
the impression from the plate cylinder, in turn transfers a pick-up roller which applies coating composition to 
. it, or offsets it, onto the paper or other material, whilst applicator roller for transfer to the blanket cylinder, 
it is being carried around an impression cylinder, lo- a reservoir of coating composition in which the 
cated out of contact with the plate cylinder. Litho- I»clt-up roller runs, to obtain its source of coatmg mate- 
graphic inks are oil-based, and special precautions nor- 25 J^^ entire apparatus is constructed as a unit, for 
mally need to be taken to dry the inks after their appli- application and use with a standard printing press as and 
^ cation to the printed material, as rapidly as possible ^^^^ required, and removable therefrom when not in 
1^ without spoiling the quality of the printing, so that the ^* ^ merely necessary to disconnect the normal 
: printed material can be subsequently handled and ^Md supply train associated with the fmal stage of the 

- stacked without damaging the applied printmg ^ without even physically removing it from the 
2. Brief Description of the Prior Art ^ ^^^^^ ^° apparatus according to the 

1 An alternative to conventional drying of printed ^'^""^ ^ conventional press. 

; sheetsissuingfromalithographicprinS;g?ress,Loat- of ^ present inven- 

: ing of the printed sheet with a water-bcTme system, to 35 !^:hii^t to ^^^^ ^ ^^ ^""^ ''T''^ apparatus for 
' ^^,»A^ 1 J 1, ""^"•/"J'*'^^' 35 attachment to and uSe m conjunction with an offset 

- IZ^L InnLT ' "^"^ f^^"^^' lithographic printing press which has a final stage in- 
. coatmgs, apphed as an aqueous soluton or emulsion, are eluding a rotatable blanket cylinder and a rotatable 

capable of providmg a simple protective barrier for the impression cylinder, said apparatus being adapted for 

= mk, which ehmmates the need for the appUcation of continuous surface coating of items printed by said 

spray powder for drying purposes, and protects the ink 40 pj-gss, said coating apparatus comprising: 

; from abuse whilst its nonnal setting and oxidation f\inc- a reservoir structure for receiving liquid coating com- 

' tions proceed. Much development with water soluble positions; 

? polymers has been undertaken in the last few years, to a cylindrical pick-up roller adapted to receive on its 

^ produce acceptable coatings for this purpose. When surface coating composition from said reservoir struc- 

; properly applied, the fihn is permeable and permits the ture as it rotates; 

" passage therethrough of oxygen, to permit the normal a cylmdrical applicator roller mounted to rotate with 

setting and drying of the ink. In addition to this function surface contacting the rotating surface of said pick- 

of protecting printing inks after application to permit ^^^^^^ so as to transfer liquid coating composition 

their proper drying, water-borne coatings can perform 50 pick-up roller to the applicator roller; 

a useful decorative function to enhance the appearance ^^^^ means for rotatably driving at least one of said 

of high quality, multi-colour printing work, for example P>ck-up roller and said applicator roller; 

phonograph record sleeves. releasable mounting means for releasably securing 

. If the coating of printed material is conducted in a apparatus to the downstream end of said offset 

separate operation, after the material has been removed 55 P^n^mg press, said mounting means being adapted to 

and isolated from the printing press, the operation is ^^'"''''^ the apparatus to the press with surf-ace contact 

expensive and inconvenient, and does not contribute to ^^^'f'f'' ^/ applicator roller and the final stage blanket 

the solution of the ink drying problems. It is known to 't! u 

apply water-borne and organic solvent lacquers in a .T.T.t T""*' - ^'^'^""^ T^^^''''' 

separate operation from the printing, to provide special, ^ itS .^^^ T"" " ^^"''m' 

decorative fmishes. The use of solvent based lacquer b a£ '^^^^^^ ' '""T^^' 

introduces fire and explosion hazards. • 1 h • ^ rotatable impression cylmder, 

ThprP iQ a m r ■ t A said press mcludmg an in-lme coating apparatus secured 

nnwll . r V ^ I ' ''""P^" down^stream end thereof and operable in con- 

nomical apparatus for application of water-based poly- 55 junction with the blanket cylinder of the fmal, down- 

mer coatmgs to pnnted material immediately after the stream stage thereof, the coating apparatus including: 

printmg thereof, i.e. m-lme coating with the litho- a reservoir structure for receiving liquid coating com- 

graphic offset press. positions; 
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a cylindncal pick-up roller adapted to receive on its FIG. 4 is an end view of the apparatus of FIG 1 

surface coating composition from said reservoir struc- taken from beyond the left-hand end thereof- ' ' 

ture as It rotates; FIG. 5 is a vertical cross-sectional view of the appa- 

a cylindrical applicator roller mounted to rotate with ratus of FIG. 4. 

its surface at one location contacting the rotating sur- 5 In the drawings, like reference numerals indicate like 

face of said pick-up roller so as to transfer liquid coating parts, 
composition from the pick-up roller to the applicator 

roller, said cylindrical applicator roller also mounted to DETAILED DESCRIPTION OF THE SPECIFIC 

rotate with its surface at the second location contacting PREFERRED EMBODIMENT 

the rotating surface of the blanket cylinder of the final 10 . With respect to the drawings, and especially to 

stage of the press; FIGS. 1, 2 and 3 thereof, an in-line coating apparatus 

drive means for rotatably driving at least one of said especially for applying water-borne liquid coating com- 

pick-up roller and said applicator roUer. positions to printed sheet or web material, comprises a 

DESCRIPTION OF THE PREFERRED °^ S'™^"" frame members 10, 12 in which are 
EMBODIMENTS " joumalled shafts of the cylindrical pick-up roller 14 and 

. .■ t «. ,. L , . ^ cylindrical applicator roller 16, mounted above the 

A conventional offset lithographic printing press has pick-up roller 14. A reservoir structure in the form of an 

at least two stages, and may have four or five stages, open-topped trough 18 is provided, in which coating 

when the machme is used for printing several colours. liquid may be contained, and extending between the 
I he tinal stage of such a pnnting press normally in- 20 frame members 10, 12. The pick-up roller 14 is mounted 

eludes a plate cylinder, a blanket cylinder and an im- to rotate in the trough 18. The applicator roller 16 and 

pression cylinder, mounted substantiaUy vertically one the pick-up roller 14 have surface contact near the top 

above the other, with a varnish trough and a train of of the pick-up roller 14. The position of pick-up roller 

vertically mounted rollers from the varnish trough 14 b adjustable to a limited extent, towards and away 
downwardly to the plate cyhnder, for applying varnish 25 from the applicator roller 16 and relative to the bottom 

to the printed work as it proceeds out of the printing of the trough 18, by slidable journal blocks 20, 22 slid- 

pr«s. The apparatus according to the present inventron ably mounted m apertures in respective end frame mem- 

is particularly well suited for securing to a printing bers 10. 12. The journal blocks 20, 22 are positionally 

pr^of this type. It is then merely necessary to discon- adjustable in end frame members 10, 12 by means of 
necjjhe roller tram between the varnish trough and the 30 respective hydraulic cylinders 24, 26 with pistons 28, 30 

pl^cylinder, e.g. by removing or displacing one of the protruding upwardly therefrom and passing upwardly 

rollers of said tram, and the apparatus of the present through apertures in frame members 10, 12 to bear 

m\^tion can be used m its stead. The apparatus is against the underside of the journal blocks 20, 22. The 

equaOy applicable to a final ink-applying stage of an cylinders 24. 26 are connected to a suitable source of 
olftaf press, in similar manner. 35 hydraulic power, not shown. 

E^ferably also, the apparatus according to the inven- The shafts of the pick-up roller 14 and applicator 

tiOB^cludes a metering roller mounted adjacent to the roller 16 are each provided with respective hydraulic 

surRce of the pick-up roller, at a location where its motors 32. 34, for rotational drive of the rollers. The 

,? '^O'nPoat'O" to transfer to motors 32, 34 are mounted in respective structural 
ttiegjphcator roller, so that the metering roller may 40 brackets 36. 38 protruding axially beyond side frame 

limiVthe quantity of coating composition carried by the member 10 and secured thereto 

ofadvantage also to make the posi- A cylindrical rotatable metering rod 40 is provided 

tioiyef the metering roller adjustable, so that the amount extending parallel to the pick-up roller 14 and applica- 

of Mating applied can be adjusted thereby. tor roller 16. and rotatably mounted in bearing blocks 
according to a preferred embodiment, the appa- « 42, 43 one, at each end of metering rod 40. The bearing 

ratuws pivotally mounted with respect to the frame of blocks are securely bolted to a mounting bar 44 which 

thepmting machine, and is pivotal about a generally at each end is slidably received in slideways 45, 46 on ■ 

horizontal axis located below the level of the blanket the inner surfaces of respective end frame members 10, 

cylinder of the press and the pick-up roller of the coat- 12. The slideways are directed radially towards the 
ing apparatus. Then the apparatus can be pivoted 50 pick-up roller 14 so that the proximity of metering rod 

towards and away from the end of the printing press, to 40 to pick-up roller 14 is adjustable by adjusting the 

put the applicator roller into contact with the blanket position of mounting bar 44 in slideways 45, 46. To 

cylinder for operating purposes, and to move the appli- effect this adjustment, screw shafts 48, 50 are provided, 

cator roller out of contact with the blanket cyhnder, threadably engaging brackets such as 54. on respective 
when It IS not required to use the. coating attachment 55 end frame members 10. 12, and received in mounting 

\ 1 S»ch an arrangement bar 44. Metering rod 40 is driven for rotation by means 

greatly enhances the versatility of the resulting printing of bevel gears 56, 58 and hydraulic motor 60 with drive 

press, allowing it to be used in conventional manner as shaft 62. mounted on mounting bar 44. The metering 

well as m application of coating by the apparatus of the ■ rod 40 is steadied and guided in its rotation by adjust 
invention. 60 able guide blocks 64, 66. the end, part cylindrical sur- 

BRIEF REFERENCE TO THE DRAWINGS ^^^^ which slidably engages the circumference of rod 

f^jr- 1 • o . S"''^^ blocks 64, 66 ensure an even coatine 

HO 1 IS a perspecuye view of an in-line coating • thickness across the width of the press. They serve to ' 

apparatus according to the present invention; minimize coating thickness variance caused by roller 

leff h?„d enH of ttf P^'^PeoUve yicv. of the first. 65 sag along its considerable length, or deflection thereof 

left-hand end of he apparatus of FIG. 1; due to mechanical problems. The guide blocks 64, 66 

■ ^'^ a detailed perspective view of the second, are mounted on the end of respective screw threaded 

nght-nand end of the apparatus of FIG. 1; bolts 68, 70 threadably received^ln apertu^erin mount 
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ing bar 44. Above the mounting bar 44, there b pro- of the press. When it is desired to interrupt the appHca- 

vided a tubular strengthening rail 72 extending between don of coating, the hydraulic cylinders 96 may be pres- 

end frame membOT 10, 11 surizcd to pivot the apparatus about rod 90» clockwise 

The mounting means for releasably securing the coat- with reference to FIGS. 4 and 5, and bring applicator 
ing apparatus to the downstream end of an offset print- 5 roller 16 out of surface contact with blanket cylinder 
ing press comprises a pair of similar clamps 74, 76 each 108. The printing press conventionally has a liquid 
provided with a plate 78, 80 to be bolted to upright end trough and train of smooth surface transfer rollers lo- 
frames 81 of a printing press (FIGS. 4 and 5). Each cated above the blanket cylinder and plate cylinder (not 
clamp 74, 76 has a respective removable block 82, 84 shown) thereof, for supply of other liquids.such as var- 
defining a circular aperture 86, 88, There is provided a 10 nishes to the printed sheet via the blanket cylinder, 
cylindrical mounting rod 90 on the apparatus, extending When the apparatus according to the invention is 
between the end frame members 10. 12 at the lowermost moved to its operative position shown in FIGS: 4 and 5, 
part thereof. The mounting rod 90 is received in circu- the conventional liquid application is rendereii inopera- 
lar apertures 86, 88 in the clamps to form a pivotal tive by. interrupting the liquid supply roller train 
connection of the apparatus to the press at this lower- 15 thereof. The conventional system can readily be re- 
most part. placed and used when the apparatus of the invention is 

At its upper part, the apparatus is connected to the not to be employed and is pivoted to its moperative 
press by means of a pair of length adjustable linkages, position or removed entirely from the press, 
one attached to each end of frame member 10, 12, Bach The apparatus accordmg to the present invention 
linkage comprises a yoke 92 secured to an uppermost 20 thus provides a simple and versatile in-line coating 
protrusion 94 on the respective end frame member 10, means for use with conventional, standard offset litho- 
12 (see especially FIG. 2), the. yoke 92 having pivotally graphic printmg presses. It is well suited for the applica- 
secured thereto a hydraulic cylmder 96 and piston 98, don of water-based polymer coatings to newly printed 
the end of piston 98 having a bifurcated formation 100 work, to protect the ink thereon whilst it sets and 
for pivotal securing to a bracket 102 on the end frame 81 25 hardens. It requires a mmunum of modifications to the 
of the press. Thus hydraulic cylinder 96 can be pressur- standard press and easily installed as an "add-on" item, 
ized to extend piston 98 and cause pivoting of the coat- It does not interfere with sheet feed and collection ap- 
ing apparatus relative to the frame 81 of the press, about paratus of the press, and can be used with conventional 
the inner horizontal axis provided by the mounting rod dryers if desired. Once installed it can be moved to an 
!H). The forwardmost position of the pivoting move- 30 inoperative position simply and easily without total 
mwit of the api^tus towards the press frame 81 is removal from thepressifdesired, and the press restored 
liinited, to an adjustable extent, by a stop means com- to its full conventional operation, 
prising a pair of bolts 104, 105 threadably recdved in Whilst a specific preferred embodiment of an appara- 
respective threaded sleeve mounts 106, 107, one at each tus according to the invention has been described and 
end frame member 10, 12 at the top surface thereof, the 35 illustrated in detail herein, it will be appreciated that 
bolts 104, 105 protruding axiaUy towards the end frame this is for illustrative purposes only and is not to be 
81 of the press. construed as limiting. Many variations of standard 

The mounting and operation of the apparatus of the parts, e.g. use of alternative drive means and power 

present invention will be apparent from the foregoing actuation means, will readily occur to those skilled in 

description and particularly with reference to FIGS. 4 40 the art. The scope of the invention is defined by the 

and 5 of the accompanying drawings. The apparatus is appended claims, 

mounted m position on the end frame 81 of an offset What we claim is; 

lithographic printing press, the final, downstream stage 1. An in-lme coating apparatus for attachment to and 

of which includes a blanket cylinder 108 and impression use in conjunction with an offset lithographic printing 

cylinder HO, between which printed material is fed. 45 press which has a final printing stage including plate, 

The mounting is accomplished using releasable clamps blanket and impression cylinders, said blanket cylinder 

74, 76 pivotally engaging mounting rod 90, and by con- engaging with said hnpression cylinder to print a sheet 

necting bifurcated formations 100 on piston rods 98 to passing between the blanket and impression cylinders, 

brackets 102. Coating liquid 112 is mtroduced into said apparatus being adapted for continuous surface 

trough 18. The relative position of pick-up roller 14, 50 coating of items printed by said press and passing in 

applicator roller 16 and metering rod 40 are adjusted to contact with said blanket cyhnder of the final printing 

provide the pick-up and transfer of coating liquid 12 in stage thereof, the coating apparatus comprising: 

the desired amount. Hydraulic cylinders 96 are con- a reservoir structure for receiving liquid coating com- 

tracted to pivot the apparatus about rod 90 and bring positions; 

applicator roller 16 into light surface contact with blan- 55 a cylindrical pick-up roller adapted to receive on its 

ket cylinder 108 of the press. The contact pressure is surface coating composition from said reservoir 

limited by presetting the position of stop bolts 104, 103 structure as it rotates; 

in their respective sleeves 106, 107, to engage the end a cylindrical applicator roller mounted to rotate with 

frame 81 of the press at the desired position. This pre- its surface contacting the rotating surface of said 

vents undue pressure on and consequent damage to the 60 pick-up roller so as to transfer liquid coating com- 

siirface of the blanket cylinder 108. The various drive position from the pick-up roller to the applicator 

motors for the apparatus are activated to drive the rol- roller; 

lers etc. at the desired speed to match that of the press. drive means for rotatably driving at least one of said 

Coating liquid 112 is picked up from trough 18 by pick- pick-up roller and said applicator roller; 

up roller 14, metered by rod 40, transferred to applica- 65 releasable mounting means to mount said apparatus 

tor roll 16 by surface contact therewith, and thence adjacent the blanket cylinder of said final printing 

similarly to the blanket cylinder 108 of the press to coat stage of said printing press, said mounting means 

sheets printed by and issuing from the downstream end being effective to secure the apparatus to the press 



4,270,483 

7 8 

and including control means for moving the appli- roller and the applicator rolJer, to vary the surface 

cater roll independently of said blanket cylinder so contact pressure therebetween. 

that the blanket cylinder remains in engagement 5. The apparatus of claim 1 wherein the releasable 

with said impression cylinder, between a first, op- mounting means is a pivotal mounting means compris- 
erative position in which said applicator roll is in 5 ing a lower pivot mount for releasably attaching to a 

engagement with the blanket cylinder of the final ^^^^^ P*^ ^^^^^ ^^^^^ o^t^e printing press, said lower 

printing stage of said press and a second, inopera- P^^^t mount being disposed below the pick-up roller 

tive position in which said appHcator roll is disen- ^"^ applicator roller, and an upper mount for releasable 
gaged from said blanket cylinder, said control , attachment to a higher part of the frame of the printing 
means constituting means permitting said final '° Press, said upper mount bemg disposed a^^^^^ 

stage optionally to be used as a printing stage and ^/ and compnsmg a length adjustable hnkage, 

asacoatinEstaee the length of said Imkage bemg adjustable m a direction 

'% n * r \ • ^ e ij- towards and away from the end of the printing press to 

2. The apparatus of claim 1 further mcludmg a met^- ^^^^ ^^^^^ J^^^ ^ ^^^^^ ^^^^^^^ J^^^j 

mg roller mounted adjacent to the surface of the pick- 15 ^^out said lower pivot mount, thereby bringing 

up roller at a location where ^id surface carries coating applicator roller into and out of operative contact 

composition to transfer to the applicator roller, said ^th the blanket cylinder of said printing press, 

metermg roller bemg adapted to limit the quantity of 5. The apparatus of claim 5 also including an adjust- 

coating composition carried by the pick-up roller. able stop means mounted on the upper part thereof, 

3. The apparatus of claim 2 wherein the metering 20 adapted to engage the end frame ofthe printing press to 
roller is positionally adjustable, towards and away from limit the pivoting movement of the apparatus towards 
the pick-up roller. the end of the printing press when the applicator roller 

4. The apparatus of claim 3 including adjustment is brought into contact with the blanket cylinder, 
means for adjusting the relative positions of the pick-up « » * ♦ * 
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[57] ABSTRACT 

A coater for an offset printing press in which the last 
printing station, i.e., the blanket cylinder roller with its 
associated sheet-handling grippers, is converted to coat- 
ing service, such that a pick-up roller, after an ascend- 
ing arcuate path not exceeding 80% transfers a liquid 
coating to an applicator roller rotating in an opposing 
direction to the blanket cylinder surface which coats 
the individual iniprinted sheets and the liquid coating 
itself serves as a lubricant permitting said opposing 
directions of rotation and grippers of said blanket cylin- 
der roller maintain proper handling control of the sheets 
during the coating thereof. Limiting the arcuate path of 
80' obviates reverse flow of the liquid coating on the 
pick-up roller. 

4 Claims, 3 Drawing Sheets 
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COATER FOR A SHEET FED PRINTING PRESS 

This is a continuation-in-part of application Ser. No. 
902,782, filed Dec. 4, 1986, now abandoned, which is a 
continuation of application Set. No. 748,974, filed June 
26, 1985, now abandoned. 

The present invention relates to improvements in 
coating individual sheets during the printing thereof in 
an offset printing press, and more particularly to a coat- 
ing device for an offset printing press that effectively 
applies a aqueous, ultra-violet or other liquid coating to 
each imprinted sheet, in turn, without adversely affect- 
ing the printing operation of the printmg press. 
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along said arcuate path and also in contact with the 
blanket cylinder roller, said applicator roller being op- 
eratively arranged for clockwise rotation for maximiz- 
ing the amount of liquid coating transferred thereto 
from the counterclockwise rotating pick-up roller at the 
respective surfaces of each which are either in hght 
surface contact with each other or slightly spaced apart. 
In this way the imprinted sheets are individually coated 
during passage between the opposite direction rotating 
applicator and blanket cylinder rollers, said liquid coat- 
ing serving as a lubricant permitting said opposing di- 
rection movements in said applicator and blanket cylin- 
der rollers. 

The above brief description, as well as further ob- 



Applying liquid coating to printed material is, of 15 jects, features and advantages of the present invention, 



course, already well known, and achieved using coating 
devices of well-known construction and modes of oper- 
ation, as exemplified by the coating devices of U.S. Pat. 
Nos. 3,257,226, 3,029,780, and 3,951,102. These known 
coaters however are not noteworthy in their effective- 
ness and, most hnjwrtant, are not compatible with the 
operation of a standard offset printing press, to which 
the within invention is applied, as distinguished from a 
so-called web press. That is, the kiibwn coaters are 
restricted to use with said web press in which a continu- 
ous web is fed through the press and a significant degree 
of tension can therefore be exerted on the web as it is 
being printed. This ability to apply tension to a continu- 
ous web greatly facilitates the application of a coating 
thereto, whereas applying the same degree of tension to 
individually fed sheets of an offeet printing press, an 
operating parameter which usually is Required during 
the coating of the individul sheets, may inadvertently 
cause disengagement of the individual sheet from the 
grippers and thus seriously adversely affect the printing 
operation of the standard offset printing press. 

Broadly, it is an object of the present invention to 
provide a coater for an offset printing press handling 
individually fed sheets overcoming the foregoing and 
other shortcomings of the prior art. More particularly, 
it is an object to utilize to advantage the sheet-handling 
apparatus of the printing press and to combine there- 
with a surface coating means, so that coating is effec- 
tively applied to the imprinted sheets while they are 
under the handling control of the printing press. 
I A coater demonstrating objects and advantages of the 
present invention is applied to a printing press of the 
type in which individual sheets are unprinted during 
passage through a nip between a cooperating blanket 
cylinder roller and an impression cylinder, said nip 
defining each of plural printing stations operatively 
arranged in series relation with each other. More partic- 
ularly, the coater includes an operational mode that 
contemplates using the last encountered blanket cylin- 
der roller for coating service, rather than printing, and 55 
operatively arranging same for counterclockwise direc- 
tion rotation. Located adjacent the blanket cylinder 
roller is a storage container for a supply of a liquid 
coating to be applied to the individually printed sheets 
having a pick-up roller disposed with a lower portion in 
the liquid coating supply and operatively arranged for 
counterclockwise rotation for moving the liquid coat- 
ing adhered to the surface thereof through an ascending 
arcuate path of less than 1 80 degrees, this restricted path 
being effective to obviate reverse direction flow of said 65 
liquid coating along said pick-up roller surface. Com- 
pleting the rotating components is an applicator roller 
operatively arranged in contact with the pick-up roller 
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will be more fully appreciated by reference to the fol- 
lowing detailed description of presently preferred, but 
nonetheless illustrative embodiments in accordance 
with the present invention, when taken in conjunction 
with the accompanying drawings, wherein: 

FIG. 1 is a perspective view of a coating device 
. which, in accordance with present invention, is used in 
cooperating conjunction with a blanket cylinder roller 
of a standard offset printing press; 

FIG. 2 is also a perspective view and illustrates how 
the coating device of FIG. 1 is moved into its operative 
position with the blanket cylinder roller of said printing 
press; , 

FIG, 3 is a partial perspective view illustrating the 
operative position of said coating device at a printing 
station ttf said printing press; 

fig! 4 is a simplified side elevational view in longitu- 
dinal cross section illustrating structural' details of the 
printing press and coating-applying cooperating rollers 
of the within invention; 

FIG, 5 is a partial view as seen along lines 5 — 5 of 
FIG. 4 illustrating, on an enlarged scale, structural de- 
tails of an elastomeric blanket of the blanket cylinder 
roller; 

FIG. 6 is a view in cross section, taken along lines 
6—6 of FIG. 5, showing further structural details of the 
surface of said blanket cylinder roller; and 

FIG. 7 is a view similar to FIG. 4, but illustrating the 
application of two coatings to the sheet fed material at 
two printing stations. 

Illustrated in FIG. 2 and partially in FIG. 3, will be 
understood to be a standard sheet fed offset printing 
press, generally designated 10. As is well understood, 
said standard offset printing press 10 includes plural 
printing stations, individually and collectively desig- 
nated 12, at which a separate color is transferred to 
individual sheets providing a multi-color result. More 
particularly, and as will be explained in greater detail 
subsequently, on multi-color presses of which the print- 
ing press 10 will be understood to be an example, the 
transferring of a sheet from one printing station 12 to 
the next printing station located in line therewith, while 
keeping said sheet in exact register, is accomplished by 
means of transfer cylinders whose grippers are timed to 
take hold of the sheet before they are released by the 
previous cylinder gripper. For pmrposes of the within 
invention, it is important to note that the aforesaid oper- 
ation of a standard offset printing press differs signifi- 
cantly from a so-called web press, in which a continu- 
ous web is fed through the press and a significant degree 
of tension can therefore be exerted on the web as it is 
being printed. This ability to apply tension to a continu- 
ous web greatly facilitates the application of a coating 
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thereto, whereas applying the same degree of tension to directions of rotation will soon be apparent. During 
individually fed sheets of an offset printing press, an counterclockwise rotation ofthe pickup roller 38, how- 
operating parameter which usually is required during ever, a liquid coating which adheres to its surface is 
the coating on the individual sheets, may inadvertently raised through an ascending path 38^7 and is transferred 
cause disengagement of the individual sheet from the 5 therefrom before the path 38a is as long as 180 degrees, 
grippers and thus seriously adversely affect the printing As a result, a liquid which is picked up on the surface of 
operation of the standard offset printing press. the pickup roller 38 does not travel through an arcuate 

An important contribution of the present invention path of such length that there is reverse flow (i.e., flow 
therefore is the achievement of applymg a coating to in a direction which is opposite the rotational direction 
individually fed sheets of a standard offset printing 10 of roller 38) in the picked-up liquid coating. Rather, at 
press, such as press 10, without adversely affecting the a point of ascending movement which does not exceed 
printing operation of said press to only 80 degrees as noted by the angle ZBb, surface 

llie manner in which, in accordance v^ith the present contact is established with said pickup roller 38 by an 
invention, individual fed sheets of an offset printing applicator roller 40 appropriately jouuialed for rotation 
press are effectively coated, can best be appreciated by 15 in a clockwise direction. Thus, at the surface contact 
the simplified cross sectional view of FIO. 4, to which established with the pickup roller 38, the clockwise 
figure reference should now be made. In accordance rotation of applicator roller 40 is in a direction which 
with the present invention, the last encountered print- most effectively transfers a maximum amount of liquid 
ing station 12, designated 12a in FIG. 4, is incorporated coating from said pickup roller 38 to its surface. On the 
as part of the within inventive coating operation. Print- 20 side of the applicator roller 40 opposite from the pickup 
ing station 12a, as is well understood, is defined by an roller 38, the surface of the applicator roller is located in 
impression cylinder 14 having standard cnstructed and a range from being in light contact with the surface of 
operating grippers 16 which effectively grip, in turn, the^blanket cylinder 22 to a slight gap 226 spaced there- 
the leading edge of each imprinted sheet 18, Rotation of from. This light contact or slightly spaced apart rela- 
the impression cylinder 14 carries the gripped sheet 18 25 tionship of the surfaces of the rollers 40 and 22 is neces- 
tothe nip 20 of said impression cylinder 14 and a coop- sitated by the opposing directions of rotation of these 
^ erating blanket cylinder 22. When used for printing, the rollers. Nevertheless, it has been found in practice that 
1 blanket cylinder 22 prior to the nip 20 receives an ink the liquid coating, which may consist of the chemical 
= image from a printing plate (not shown) and effectively sold under the trademark SUN CURE by General 
transfers this ink image to the sheet 18. In accordance 30 Printing Ink, di\dsion of Sun Chemical of New Jersey, 
= with the present^invention, however, the blanket cylin- effectively serves as a lubricant which permits the op- 
l der 22 is not used for printing service, but is used for posmg directions of rotation while at the same time 
. effectively applying a liquid coating to the individually there is an effective transfer of the liquid coating from 
" fed sheets 18, said coating typicaUy bemg an appropri- the surface of the applicator roller 40 the surface of the 
"■ ate chemical for blocking adverse effects of ultra-violet 35 blanket cylinder 22 even, under some operating condi- 
= rays or other aqueous coating, or may even be an tions, across the slight gap 22b. Naturally, there is no 
acrylic water based coating to provide a gloss or other- transfer in the gap area 22a of the blanket cylinder 22 
wise enhance the appearance of the imprinted sheet. which gap area must be provided in order to register 
; The coating may also accelerate the drying of the print- with the gap area that has to be incorporated in the 
'-l ing ink applied to the sheet. 40 construction of the impression cylinder 14 because of 

Before describing how the liquid coating is applied, it the grippers 16. 
" is helpful to complete the description of the operation of Completing the construction of the coating device 30 
- the components of the printing press at station 12a This is a metering roller 42 which in an appropriate manner 
. operation is completed by a transfer cylinder 24 having is mounted for movement in a clearance position shown 
' grippers 26 which in a well understood manner engage 45 in phantom perspective in FIG. 4 into an operative 
the sheet 18 as it exits from the nip 20 and effectively condition shown in full line in FIG. 4, in which latter 
transfers each sheet 18 to sheet-gripping devices 28 of a position it makes contact with the pickup roller 38. The 
conveyor which delivers each sheet to a point of dis- - metering roller 42 is only in contact with the pickup 

roller 38 when the apparatus is running in a standard 
Thus far what has been described, except for the use 50 mode, but said metering roller 42 is disengaged from the 
at station 12a of the blanket cylinder 22 for coating pickup roller 38 when the latter is running in a reverse 
rather than printing service, is well understood and does mode (i.e., coiuiterclockwise), thus giving the operator 
not form an essential part of the within invention. The the option of running in either the standard or reverse 
contribution of the within invention, which will now be mode. 

described, consists of the coating device, shown in iso- 55 Referring now to FIGS. 2 and 3. it is noted for com- 
lated perspective in FIG. land generally designated 30 pleteness' sake that at the last encountered printing, 
therem, which cooperates with and has an operative station, which, according to the present invention, is to 
position m relation to the blanket cylinder 22, as shown be used for coating rather than printing service, there is 
m FIGS. 2, 3, and as now will be described in detail. exposure of and therefor ready access to the blanket 
Still refemng to FIG. 4, the coating device 30 in- 60 cylinder 22 ofthis station. The coating device 30 will be 
eludes a housmg 32 which bounds a compartment 34 for understood to be on appropriate support apparatus, not 
the storage of a supply of the liquid coating 36 to be shown, so that is can be effectively moved from a clear- 
applied to the mdividual fed sheets 18. Appropriately ance position to the side of the printing press 10 as 
journaled for rotation in the lower portion of the supply shown in FIG. 2. into an operative in line position in the 
36 IS a pickup roller 38, which, because tiie blanket 65 direction 42. said operative position being more particu- 
cylmder roller 22 is journaled for potation in a clock- larly illustrated in FIG. 3. In the operative position of 
wise durection, is itself journaled for rotation in a coun- FIG. 3 it will then be understood that preferably using 
terclockwise direction, the reasons for which different pneumatic cylinders which engage the device 30 in its 
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operative position, that said device is effectively moved 
in the direction 44 towards the blanket cylinder 22 so 
that light contact or the slight gap 22b is established 
with said blanket cylinder 22 and the previously re- 
ferred to applicator roller 40 of the device 30. 

As is perhaps best illustrated in FIG. 1, the coating 
device 30 includes, in addition to the components 
thereof previously described, a hinged top cover 46, 
which when opened provides access for making any 



7 are infrared lamp dryers 50 and 52 located as illus- 
trated at the coating stations 12a and I2b, respectively. 
The dryers 50 and 52 will be understood to be of con- 
ventional construction and mode of operation and, in 
lieu thereof, good results can also be achieved using 
convection hot air imits. 

Coating station I2a is preferred to coat the individual 
fed sheets 18 with an acrylic water base emulsion which 
is applied over the sheet 18 previously printed with an 



repairs or replacements to the pickup roller 38, applica- 10 oil-based ink. Exposure of the sheet 18a to the infrared 



15 



tor roller 40 or metering roller 42, as well as to the 
motor which is operatively associated with the meter- 
ing roller 42 for moving it from its clearance position 
into contact with the pickup roller 38 and also for the 
motor which is operatively engaged to drive the pickup 
roller 38 through rotation. Access through the opening 
of the cover 46 to the compartment 34 is also necessary 
for replenishing the liquid coating supply 36. 

Special note is made in FIGS. 5 and 6 of a possible 
elastomeric blanket which is recoounended for use for 20 
the blanket cylinder 22 to enhance its coating-applying 
efficiency. As shown in these figures, appropriately 
mounted about the periphery of the blanket cylinder 22 
*is an elastomeric blanket 48 having a pattern of surface 
depressions, individually and collectively designated 25 
48a, which are effective in receiving acrosss the nip or 
gap 22k that previously was described as having been 
estabhshed between the applicator roller 40 and blanket 
22, a ma^mum amount of the liquid coating 36 for 
transfer to the individual fed sheets 18 at the nip 20. 

In the apparatus as illustrated and described in con- 
ftection with FIGS. 2 and 3, the direction of the individ- 
ual fed sheets 18 are from right to left, and thus the 
rotation direction of the blanket cylinders 22, mcluding 
said cylinder at the coating station 12a; are in a clock- 
wise direction. It should be readily appreciated, how- 
ever, that if the delivery of the individually fed sheets 18 
were from left to right, that the rotation direction of the 
blanket cylinders would be in a counterclockwise direc- 
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lamp dryers 50 achieve surface drying thereof Previ- 
ously, the drying of the aqueous or ultraviolet coating 
on the sheet 18a invariably resulted in a nominal gloss 
level in the printed sheet. As a result, it was standard 
practice to mechanically laminate a plastic film \o the 
printed sheet to obtain a high gloss level in the surface 
thereof. In accordance with the system of FIG. 7, how- 
ever, the mechanical lamination is eliminated and in its 
place there is provided in accordance with the present 
invention a second coating station 12b which preferably 
applies a high gloss photochemical epoxy resin coating 
to each individually fed sheet 18" which is transferred 
from station 12a to station 12k 

From the fotegoing description of the system of FIG. 
7, it should be readily appreciated that the process de- 
scribed and illustrated achieves a high gloss appearance 
in the imprinted sheets 12 that is the same as that 
achieved by mechanical lamination of plastic film and 
does so in much less time and without the equipment 
and apparatus necessary for a mechanical lamination 
process. The process of FIG. 7 utilizes already existing 
stations of a miriti-station offset standard jiHnting press 
modified in the manner herein Ulustrated and described 
to provide coating, rather printing service. 

In the foregoing description, the reference to im- 
printed sheets and the application thereto of the within 
inventive coating methods is intended to have specific 
reference to chemically achieving an ultra high gloss 
surface over wet ink, an achievement which in the trade 



tton, and that the rotation directions of the moving 40 would be aptly called "wet trap in line", wherein the 
components of the coating device 30 would then be in "wet trap" signifies achieving a dried ultra high gloss 
the opposite direction than that illustrated and de- surface trapping wet inks on the paper substrate, and "in 
scribed in connection with FIG. 4. Accordingly, it is to line" signifies achieving same during the normal offset 
be understood that the within invention, and the claims printing process rather than, as now done in the prior 
defining same, contemplate both directions of rotation 45 art, mechanical bonding a plastic film to the printed 
of the rotating components practicing said invention. sheet as a plastic film to the printed sheet as a separate 

Referring now to FIG. 7, it will be further under- operation, 
stood that the within invention contemplates applying a However, the. invention is not limited to a "wet trap 
coating to the individual fed sheets 18 at two stations, in line process", and it is to be further understood that a 
rather than just one station, as illustrated and described 50 latitude of modification, change and substitution is in- 
in connection with FIGS. 1-6. A two-station coating tended in the foregoing disclosure, and in some in- 
process is particularly advantageous in order to achieve stances some features of the invention wttl be employed 
a high lamination appearance on the imprinted sheets without a corresponding use of other features. Accord- 
18. That is, as understood, in order to presently achieve mgly, it is appropriate that the appended claim be con- 
a high gloss on an imprinted sheet, it is necessary to use 55 strued broadly and in a manner consistent with the spirit 
a mechanical process in which a plastic fihn is laminated and scope of the invention herein, 
to the printed substrate. In accordance with the present What is claimed is: 

invention, it is now possible to achieve such a result 1. A coater for a printing press of the type in which 
chemically, rather than mechanically. To do this, and as individual sheets are imprinted during passage between 
illustrated diagramatically in FIG- 7, the printing press 60 a cooperatmg blanket cylinder roller and an impression 
10 is modified to the extent of constructing an additional cylinder defining each of plural printing stations opera- 
coating station 12b down the line from station 12a of tively arranged in series relation with each other, said 
FIG. 4. In all other respects, except as noted, the struc- coater comprising said last encountered blanket cylin- 
ture already described in connection with FIG. 4 is the der roller used for coating service rather than printing 
same, and this smwlarity is mdicated in FIG. 7 by the use 65 operatively arranged for clockwise direction rotation, a 
of the same reference numerals with a single prime of storage contamer for a supply of a liquid coating to be 
coating station 12a. and a double prime at coating sta- applied to said individually printed sheets, a pick-up 
tion Ub. The only structure added to the setup of FIG. roller having a lower portion disposed in said liquid 
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coating supply operatively arranged for counterclock- ranged for clockwise direction rotation, and for each 
wise rotation for moving said liquid coating adhered to said coater and its cooperating blanket cylinder roller, a 
the surface thereof through an ascending arcuate path storage container for a supply of a liquid coating to be 
not exceeding 80 degrees to obviate reverse direction applied to said individually printed sheets, a pick-up 
flow of said liquid coating along said pick-up roller 5 roller having a lower portion disposed in said liquid 
surface, and an applicator roller operatively arranged in coating supply operatively arranged for counterclock- 
contact with said pick-up roller to receive said liquid wise rotation for moving said liquid coating adhered to 
coating thereon adjacent the end of said arcuate path the surface thereof through an ascending arcuate path 
not exceedine 80* and also either in contact vwth, or not exceeding 80 degrees to obviate reverse direction 
spaced by a slight gap from, said blanket cylinder roller, 10 flow of said liquid coating to receive said liquid coating 
said applicator roller being operatively arranged for thereon adjacent the end of said arcuate path not ex- 
clockwise rotation for maximizing the amount of liquid ceeding 80" and also either in contact with, or spaced by 
coating transferred thereto from said counterclockwise ^ ^^^^^ g^p frojji, said pick-up roller along said arcuate 
rotating pick-up roller at the respective surfaces of each p^^j^ ^Iso in contact with said baanket cylinder 
in contact with each other and effectively further trans- 15 j.^^^^^ appHcator roller being operatively .arranged 
ferring said Uquid coating thereon to said opposing clockwise rotation for maximizing the amount of 
direction moving surface of said blanket cylmder roller jiq^i^ coating transferred thereto from said counter- 
operatively arranged at a clearance position therefrom clockwise rotating pick-up roller at the respective sur- 
preparatory to said hqmd coatmg bemg applied to said ^^^^^ ^^^^ ^ ^^^^^^^ each other and effectively 
imprinted sheets at said last encountered pnntmg sta- 20 f^^her transferring said liquid coating thereon to said 
Uon, said hqmd coatmg servmg^as a lubncant permitting ^^^.i^^ direction moving surface of said blanket cylin- 
said opposing direction movements m said applicator ^^^^ operatively arranged at a clearance position 
and blanket cylmder rollers. u- u therefrom preparatory to said liquid coating being ap- 

2, A coater for a pnntmg press of the type 1^ which pUed to said imprinted sheets at each said encountered 
mdividual sheets are imprmted durmg passage between 25 station; said liquid coating serving as a lubri- 
a cooperatmg blanket cylmder roller and an «npre^ion pitting said opposing direction movements in 

f cylinder defmmg each of said plural pnntmg stations -j r ^ j i * r j n 

' ^. . ® , , ^ . . u said applicator and blanket cylinder rollers. 

,^r. Operatively arranged m senes relation with each other, * k • s * c • ^ j? *i. * 

W s^d coater comprising said last encountered blanket 4. A parr of coaters for a prmting press of the ty 
Id cyUnder roller used for coating service rather than 30 ^^^^^^ "^^^^^^"^ sheets are unprmted during passage 
a printing operatively arranged for counterclockwise ^^'"^^^^ ^ cooperatmg blanket cylmder roller and an 
r; direction rotation, a storage container for a suppty of a i^^Pfession cyhitder defmmg each of pluraL pnntmg 
^ \ liquid coating to be applied to said, individually printed stations operatively arranged m senes relation with 
"-i sheets, a pick-up roller having a lower portion disposed ^^^^ ^^^^^^^ ^aid coaters compnsmg two sets of sequen- 
in said Uquid coating supply operatively arranged for 35 ^^ally encountered blanket cylinder rollers used for 
clockwise rotation for moving said liquid coating ad- ^^atmg service rather than prmtmg operatively ar- 
il hered to the surface thereof through an ascending arcu- ranged for counterclockwise direction rotation, and for 
. ate path not exceeding 80 degrees to obviate reverse each said coater and its cooperating blanket cylmder 
du^ction flow of said liquid coating along said pick-up a storage container for a supply of a liquid coat- 

roller surface, and an applicator roller operatively ar- 40 ^o be apphed to said mdividually prmted sheets, a 
ti; ranged in contact with said pick-up roller to receive pick-up roller having a lower portion disposed m said 
'^.said liquid coating thereon adjacent the end of said ^n^^^ coating supply operatively arranged for clock- 
- - arcuate path not exceeding 80" and also either in contact wise rotation for moving said hqmd coatmg adhered to 
--with, or spaced by a slight gap from, said blanket cylm- the surface thereof throughan ascending aruuate path 
^der roller, said appUcator roller being opratively ar- 45 not exceeding 80 degrees to obviate reverse direction 
ranged for counterclockwise rotation for maximizmg flow of said liquid costing along said pick-up roller 
the amount of liquid coating transferred thereto from surface, and an applicator roUer operatively arranged in 
said clockwise rotating pick-up roller at the respective contact with said pick-up roller to receive said liquid 
surfaces of each in contact with each other, and effec- coating thereon adjacent the end of said arcuate path 
tively further transferring said liquid coating thereof to 50 not exceeding 80' and also either in contact with, or 
said opposing direction moving surface of said blanket spaced by a slight gap from, said blanket cylinder roller, 
cylinder roller operatively arranged at a clearance posi- said applicator roller being operatively arranged for 
don therefrom preparatory to said liquid coating being counterclockwise rotation for maximizing the amount 
applied to said imprinted sheets at said last encountered of Uquid coating transferred thereto from said clock- 
printing station, said liquid coating serving as a lubri- 55 wise rotating pick-up roller at the respective surfaces of 
cant permitting said opposing direction movements in each in contact with each other and effectively further 
said applicator and blmiket cylinder rollers. transferring said liquid coating thereon to said opposing 

3. A pair of coaters for a printing press of the type in direction moving surface of said blanket cylinder roller 
which individual sheets are imprinted during passage operatively arranged at a clearance position therefrom 
between a cooperatmg blanket cylinder roller and an 60 preparatory to said liquid coating being applied to said 
impression cylinder defining each of plural printing imprinted sheets to each said encountered printing sta- 
stations operatively arranged in series relation with tioa, said liquid coating serving as a lubricant permitting 
each other, said coaters comprising two sets of sequen- said opposing direction movements in said applicator 
tiaUy encountered blanket cylinder rollers used for and blanket cylinder rollers. 

coating service rather than printing operatively ar- 65 » * ♦ ♦ » ^ 
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[57] ABSTRACT 

An offset lithographic printing method and machine 
having a plurality of in-line liquid application stations, 
at least one of which is an ink image-printing station for 
printing lithographic ink images on a suitable receptive 
copy sheet, and at least the final downstream liquid- 
application station is a coating application station for 
printing a protective, and/or aesthetic coating over 
selected portions of. or over the entire ink image- 
printed surface of the copy sheet. The present method 
and apparatus involves the placeinerit of a drying sta- 
tion between liquid application stations to evaporate 
volatile solvent or vehicle from the ink images and/or 
to solidify the liquid coating applied at upstream sta- 
tions before the application, of a continuous or spot 
coating thereover at the next downstream coating sta- 
tion. 

5 Oaims^ 1 Drawing Sheet 
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• „^ . ^-.^ . '■^^^ *s coatmg composition is applied there- 

P^«^<="=« of fro'n dampening 
INCLUDING AN INTEBSTATION DRYER system in the copy sheets, produces a visible ch^ge in 

. BACKGROUNT) OF THF TTJVFMTTnN , '^^ appearance of the portions of the coating overlying 
BACKGROUND OF THE INVENTION 5 the printed images during the evaporation of the sol- 
Conventional lithographic offset printing machines vent, diluent, water, etc., whereby, for example, a 
or prqses comprise one or more image-printing stations glossy-surfaced protective coating acquires a flat, matte 
each havmg a plate cylinder to which is fastened a thin or non-glossy surface, particularly in areas overlying 
hydrophilic, oleophobic printing plate having image the dried and cured printed hnages, and even the af- 
areas which are oleophilic and hydroprobic and back- fected areas are not uniform in appearance depending 
ground areas which are oleophobic and hydrophilic. upon the colors and/or surface areas of the underiying 
The plate surfece is continuously wetted with aqueous printed images. For example, printed colored photo- 
dampmg solutjon^ which adheres only to the back- graphs, half-tone illustrations, and the like, which are 
gromid areas. a«d «s then inked with oleoresmous mk intended to be emphasized or heightened in appearance, 
comp<^ition which adheres only to the mage areas of 15 such as by the application of glo^y spot coatbgs there 
the plate as wet ink. The mk is offset-transferred to the ^^^^ ^ degrattotion in the unifoS of 
rubber surface of a contacting blanket cylinder, and o^~o,^-^= """'"^'y 
then retransferred to the receptive surface of a copy con^^f ^® 
web or a succession of copy sheets, such as of paper, a • " t. .1. • , . 
where the ink gradually h^dens or cures by oxidation 20 . ""^^ "^^^55 P'f t^ctive or aesthetic coat- 
after passing through a fmal drymg station located '"^ only spot-apphed, such as over printed photo- 
downstream of the final liquid application station where S^^P^^y product dlustrations, etc., the images printed on 
the volatile solvent is evaporated from the ink qpmposi- surface areas of the copy sheets remain exposed 
tioh of the images, can stick to adjacent copy sheets ' unless stilting 

Since image-curing is gradual, it is conventional to 25 powder is applied, as discussed herein before, 
spray the printed copies with starch or other "stilting" speed of operation of conventional" offset print- 
powder before the copies are stacked. This prevents and coating machines makes it impossible to apply 
sticking of the imcured ink images to adjacent copies successive continuous and spot coatings to a succession 
and also permits the circulation of air for the oxidation- copy sheets because the second coating will not ad- 
curing process. 30 here properly tojhe first coating while the latter is still 
♦ In cases where cost is not a factor and/or where the wet, and/or th^lecond coating will undergo degrada- 
aesthetic advantages of a protective supercoa?mg are tion or loss of gloss during drying of the underlying 
desired, it is known to provide the printing machine coating. 

with a downstream coating station having a blanket These defects are of substantial importance in cases 
cylinder associated with a coating application unit for 35 where the additional expense of one or more coatings is 

the application of an overaU protective coating over the justified by the desired results, ie., promotional posters, 

entire printed area of the copy sheets or web. artwork, product containers, record jackets, videocas- 

This also avoids the necessity of powdering the sette boxes, etc. The defects, i.e., uneven surface ap- 

d^O^Rrf^f t'c K ""^If P^^^^^ t*^^ coating(s), detract from the appearance 
4,270,483 for ^^/^splos^e of such a^^ The 40 ofthe underlying images or photographs, particularly in 

LTo^irwitf th' w^^^^^ thecaseofmdtfcolofedimTgesofph^^^^^^^ 

twe^^r^W ^^^^^^ n^^l'?'' f tnovement be- ^ue to the presence of residLl voktile f olvents, dilu- 

tween coating and non-coatmg or retracted positions. * -^t.- • 1 • • , , 

Reference is also made to my copending U.S. patent ""^"^ water etc., withm the oleoresmous mks of the 

application, Serial No. 65,954, filed on even date here- 45 ^^^g^s ^r photographs, and the presence of wat^^ 

. •'Ciicic copy sheets, at the time that the first coating is applied 

Protective coating compositions also improve the ^^^f'^^'^'^'' and/or to the presence of volatUe solvents, 
appearance of printed documents, particularly high ^i^^tients or water within the first coatmg or undercoat- 
quality, multi-color copies such as posters, product coatmg is applied there- 
brochures, etc., by providmg glossy or matte finishes 50 P^^"^" application of a top coating over the printed 
over the entire image-printed surface or over selected »^ages and/or over a first coating retards the volatile 
image-printed portions thereof such as photographs, solvent, diluent or water against escape in the final 
product illustrations, etc. Selected area coating, spot drying station, but it eventuaUy migrates into the top 
coating or perfect registration over predetermined lira- coating during the final drying and gradual curing of 
ited printed areas of the copies is advantageous from a 55 ^ images over a period of several hours time, 
cost standpoint since the coating compositions are rela- resulting in a loss of perfection in the surface finish of 
tively expensive and the volume required is reduced if top coating. 

the coating is only printed in registration where desired. SUMMARY OF THF TxrvPMTrnM 

Also, spot coating is frequently used as a means for , ^^^^^^^^ THE INVENTION 

highlighting certain portions of the printed copies such 60 It is hn object of the present invention to provide a 

as company name or logo, product illustrations, photo- i^ovel printing and coating method and apparatus for 

graphs, etc. the in-Hne application of one or more protective or 

While the in-line application of a protective or aes- aesthetic coatings over imaged subject matter offset- 

thetic coating over the offset-printed images on a sue- printed onto each of a succession of copy sheets while 

cession of copy sheets will prevent the dried but un- 65 avoiding the usual degradation or loss of uniformity of 

cured printed images from sticking to adjacent copy the surface appearance of areas of the coating(s) applied 

sheets, the relatively wet condition of the printing ink over the printed images and/or over underlying coated 

composition and its solvent and/or diluent content, at areas. 



4,841,903 . 
3 4 

It is another objective of the present invention to The novel method and apparatus of the present in- 
enable the in-line application of a second protective or vention overcomes these problems by drying the ink- 
aesthetic coating, such as a glossy-finish spot coating, imaged and/or undercoated copy sheets prior to the 
over a first protective coating, such as a continuous application of the undercoating over the ink-printed 
matte-finish coating, while avoiding the problems of 5 images and/or prior to the application of the supercoat- 
poor adhesion and degradation or loss of glossy surface ing over the undercoating, whereby substantially-per- 
appearance of the second coating. feet coatings having excellent surface properties, such 

Essentially, the present invention is concerned with as gloss, are produced, 
providing unblemished coated lithographic copies of 

the types desired in cases where the additional expense 10 DESCRIPTION OF THE DRAWING 
of supercoatings is justified by the desired results. FIG, 1 is a vertical cross-sectional view, through the 
The present method and apparatus provides for the final three liquid application stations of an offset print- 
in-line drying of lithographic ink images, including ing machine, aiustrating the interposition of in-line dry- 
photographic multi-color reproductions, and/or the ing stations between the last two liquid application 
drying of first continuous or spot coatings, printed or 15 stations and a final downstream liquid application sta- 
applied at one liquid application station before the appli- tion which is a coating-application station, 
cation of a continuous or spot coating over said ink 

images or over said continuous spot coating at the next DETAILED DESCRIPTION OF THE DRAWING 
downstream liquid application station by interposing an Referring to the drawmg, FIG. 1 illustrates a down- 
in-line drying station between said one and next liquid 20 stream portion of an offset printing machine 10 compris- 
application stations in order to more completely dry the ing three liquid application stations 11, 12 and 13, a 
ink images or first coating prior to the application of a coating apparatus 14 according to aforementioned co- 
final coating thereover, whereby the eventual drying of pending application Serial No. 65,954 filed June 24, 
said fmal coating results in a substantially perfect sur- 1987, comprising a ooating carriage 15, a final radiation 
face finish _ 25 drying station 16 including air knives 16a, and a contin- 
The oleoresinous inks conventionally used to print uous copy sheet conveyor means 17 which moves a 
lithographic copies generally comprise a mixture of succession of copy sheets 18 through the printing ma- 
oxidizable drying oils, such as saffiower oil or linseed chine. 

oil, a compatible resin binder material, such as a pheno- The furst liquid application station 11 is a conven- 
lic resin or a varnish, pigment such as carbon black, 30 tional offset image printing station comprising a plate 

drying agents, and a volatile solvent such as mineral cylinder 19, to which is clamped an imaged lithogpaphic 

spiritso^r other solvent for the resin and oil. The printed printing plate 20 canning oleophilic image areas, such 

copy sheets also contain some water from the darnpen- as words, photographs,, etc. on an oleophobic, hydro- 

ing system. Drying of the images occurs in two stages, philic background. The conventional'/clamping means 

namely evaporation of the volatile solvent in -the first 35 permits some degree of lateral or axial: adjustment -and 

stage to form the relatively dry, tacky printed images, some degree of wrap-around or circumferential adjust- 

and oxidation-curing of the oleoresinous printed com- ment of the plate 20 relative to the-plate cylinder 19. 

position which requires several hours time and results in Plate cylinder 19 is associated with a dampening system 

the final non-sticky, smear-resistant printed images. The 21 for wetting the entire hydrophilic background sur- 

present invention is concerned with first-stage drying or 40 face of plate 20 with aqueous dampening fluid, and with 

solvent/water evaporation prior to the application of a an inking system 22 for selectively inking the image 

supercoating over the printed images areas of the plate 20 with liquid oleoresinous ink compo- 

The coating compositions conventionally-used to sition containing a volatile organic solvent 

apply protective or aesthetic coatings over printed The inked plate 20 is rotated against the ink-receptive 

lithographic images are aqueous solutions, dispersions 45 surface of a blanket cylinder 23, to which the wet ink 

or emulsions of water-dispersible or water-soluble film- images are offset or transferred, and the blanket cylin- 

formmg binder materials, such as acrylic resins, hydro- der 23 is rotated against a copy sheet 18. passed in the 

phihc colloids, vinyl alcohol, etc. Also, coating compo- nip between the blanket cylinder 23 and an impression 

sitions free of volatile solvents or vehicles are com- cylinder 24, to transfer the wet ink images to the copy 

monly used, such as resin precursor compositions which 50 sheet 18 and form an image-printed copy sheet 18A 

are polymerizable or curable by exposure to ultraviolet Some water from the dampening system is also trans- 

or other radiation. Such compositions are based upon ferred to the surface of the copy sheet 18A. Sheet 18A ^ 

liquid acrylic monomers or pre-polymers, or photo- is conveyed, imaged face up, through a 25 first drying 

polymers and photoinitiators, cross-linking agents and- interstation 25, comprising a pair of spaced, elongate air 

/or other conventional mgredients. Both solvent- 55 knives 26 and 27 and a vapor-extraction unit 28 contain- 

appUed and solvent-free coating compositions can pro- ing an intake fan and a outlet conduit 29 which conveys 

duce microporous coatings which are permeable to the volatUe vehicle vapors- to a recovery unit, to the 

^^^^ oleoresinous inks. atmosphere or for 30 other safe disposal. 
While they are also permeable to the volatile ink sol- As illustrated, the printed copy sheets 18A, are con- 
vents, diluents and water, the escape of these volatiles 60 veyed by grippers past the first air knife 26. under trans- 
mars the appearance of the surface finish of the coat- fer cylinder 30 and past the second air knife 27, to form 
ings, as discussed supra. dried printed copy sheets 18B which move into the next 

The second problem, pertment to the embodiment of liquid application station 12. 

drying between coating stations, relates to the reduced The air knives 26 and 27 and the extraction unit 28 are 

receptivity of wet undercoatings for supercoatings ap- 65 conventional elements normaUy used as final dryine 

plied thereover, producmg uneven, discontinuous or elements on printing and coating machines of different 

spotty supercoatmgs having "holidays" or areas which types. Knives 26 and 27 are elongate tubular elements 

have not accepted the supercoating. provided with an elongate narrow slot formed by op- 
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posed, converging walls. Heated air is circulated 
through the tubular dements under pressure and is 
expelled from the elongate slot as a concentrated nar- 
row band of high speed hot air which is directed against 
the ink-printed copy sheets ISA to evaporate the vola- 5 
tile solvent and water therefrom to release solvent and 
water vapor which is withdrawn by the extraction unit 
28, Substantial drying is produced by the first air knife 
26, and the second air knife 27 preferrably is mcluded, ' 
as illustrated, to insure complete drying prior to the 10 
entry of the copy sheets 18B to the next liquid applica- 
tion station. 

In the apparatus of FIG. 1, the second liquid applica- 
don station 12 can be either another ink printing station, 
such as for printing ink of a second color, or it can be a 15 
first coating station Thus the various elements of station . 
12 are numbered similarly to those of station 11 but 
including the sufHx a. 

Where station 12 is another ink printing station, the 
first drying interstation 25, upstream therefrom, ftmc- 20 
tions only as a supplemental drying station and can be 
excluded or disconnected. 

Where station 12 is a first.£»ating application station, 
the first drying interstation 25 is a critical component of 
the present invention. In such case, the inking system 25 
22a of station 12 is withdrawn, as shown by means of 
broken lines, and the dampening system 21a is con- 
verted to a dampener coater system by providing a 
continuous supply of the desired coating composition to 
' the supply pan thereof, i.e., an aqueous dispersion of a 3Q 
film-forming binder material^containing in the case of ^ 
matte-finish coatmgs, a diffusion filler such as silica or 
the like. 

Generally, where the station 12 is a first coating sta- 
tion, the top roll 19a will be a plate cylinder having a 35 
full plate 20a for the application of continuous coatings 
to the intermediate blanket cylinder 23fl or transfer 
cylinder and then to the dried ink-printed copy sheets 
18B to form continuous coated printed copy sheets 18c 
However, if desired, plate cylinder 19fl may have a 40 
spot-receptive plate or relief plate 20a for the transfer of 
spot coatings to the intermediate blanket cylinder 23a 
and then to predetermined areas of the printed copy 
sheets 18B to form spot-coated printed copy sheets 18C. 

Most commonly, the first coating will be a complete 4-5 
or continuous coating of a composition providing a 
matte non-glossy finish or a utility (semi-gloss) fmish, 
and the second coating will be a spot coating of a com- 
position providing a glossy fmish to highlight predeter- 
mined areas of the printed, coated copies. 50 

The coated printed copy sheets 18C exiting the first 
coating station 12 are conveyed by grippers, coated side 
up, through the second drying interstation 25awhich is 
similar to the first drying station 25 and comprises a 
similar pair of spaced elongate air knives 26a and 21a 55 
and a similar extraction unit 28a and exhaust outiet 
conduit 29a 

The line of forced hot air from the first knife 26a, 
across the width of the copy sheets, substantially dries 
the first coating by evaporating the water vehicle there- 60 
from, after which the dried, coated copy sheets 19D are 
conveyed by transfer roll 30d7 to the second air knife 27a 
to insure complete drying of the first coating prior to 
the entry of the coated printed copy sheets 18D into the 
final coating station 13 which includes the coating- 65 
application apparatus of the copending application, in 
the illustrated embodiment, but which may be a conven- 
tional coating station. 



In cases where the first and/or second coating com- 
position is free of volatiles and solidifies by polymeriza- 
tion curing, the drying interstation 25a and/or down- 
stream drying station 16 will contain a suitable radiation 
source such as ultraviolet lamps. 

The coating application station 13 also can be similar 
to the inking station 11 and first coating station 12 with 
respect to the plate cylinder 19b supporting a printing 
plate dampening system 216, inking system 22b, blanket 
cylinder 23b and impression cylinder 24b siftce, in a 
conventional offset printing machine having a plurality 
of liquid application stations, all of the stations are gen- 
erally similar but use different printing plates to image 
different areas of the same copy sheet with different 
colored inks. The present apparatus, requiring at least 
one coating-application station, and modifies at least the 
fmal downstream inking station to convert it perma- 
nentiy or intermittentiy to a coating-application station 
as shown by FIG. 1 or, alternatively, as illustrated by 
U.S. Pat. No. 4,270,483 discussed hereinbefore. 

Plate 2Qb is an offset relief printing plate, preselected 
areas of which are raised above the background, gener- 
ally referred to as "relief spots" Such spots ^e sized and 
positioned to correspond to areas of the image-printed 
copy sheets 18D which it is desired to' selectively coat. 

The adjustable coating apparatus 14 is mounted onto 
the frame 31 of the printing machine for extension of the 
coating carriage 15 into the liquid application station 13' 
for adjustable coating association with either, the coat- 
ing plate cylinder I9b or the coating blanket cylinder 
23b, as desired. 

The preferred coating application apparatus 14 in- 
cludes a coating carriage 15 which is horizontally ad- 
justably, in the machine direction,, for movenaent be- 
tween retracted' or passive position and extended .or 
active position, and also vertically adjustable for move- 
ment between the levels of the plate cylinder and the 
blanket cylinder as shown by means of broken lines. 
Moreover, the coating carriage 15 comprises a horizon- 
tally-adjustable coating applicator unit 32 which is 
movable in the machine direction between different 
extended coating positions to move the coating applica- 
tor roll 33 into coating association with printing and 
blanket cylinders which are not in vertical alignment, as 
disclosed in detail in my aforementioned copending 
application. 

Thus, the coating carriage 15 and the applicator unit 
32 are adjusted in the fmal coating station 13 to associ- 
ate applicator roll 33 with either the spot relief plate 20b 
on printing roll 19b, for the printing of spot coatings, or 
with the blanket roll 23k for the application of continu- 
ous coatings onto the dried, coated, printed copy sheets 
18D, to form double-coated printed copies 18E. Copies 
18E are transported by grippers past a final downstream 
radiant dryer 16 and air knives 16a, to evaporate the 
water vehicle from the second coating and form final 
copies 18F which are stacked to permit final curing of 
the oleoresinous printing ink. 

The essential novelty of the present invention resides 
in the interposition of a drying station, such as 25 and 
25a, between an ink printing station and a coating sta- 
tion, and preferably also between coating stations on 
machines having a plurality of coating stations, in order 
to substantially completely evaporate the volatile sol- 
vent or vehicle from the printed ink images, and evapo- 
rate any residual dampening water from the printed 
copy sheets, before the application of a spot or continu- 
ous coating thereover, and preferably to substantially 
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completely solidify and dry the first coating such as by the second coating station 13 and on through the down- 

irradiating to polymerize or by evaporating the volatile stream drying station 16, 16a. 

solvent, vehicle and/or water from the coated, printed After curing for several hours, the coated, printed 

copy sheets before the in-line application of a second copies 18F are found to be free of the surface defects of 

spot or continuous coating over the first-apphed coat- 5 copy sheets printed and coated in simUar manner but in 

mg, as illustrated. the absence of interstation drying. 

In operation, a succession of copy sheets 18 is auto- WbUe the present specification and drawing refer to a 

matically gripped by the conveyor means 17 and trans- continuous copy sheet conveyor means 17 carrying 

ported through one or more ink printing stations 11 into automatic grippers, it will be clear to those skilled in the 
pnntmg contact with one or more ink blanket rolls 23 to 10 art that most printing and coating machines convey the 

pnnt images, such as of different colors, on predeter- copy sheets by means of automatic grippers present on 

mined areas of each copy sheet, using conventional each of a series of contacting cylinders, such as the 

oleoresmous mks containing volatile organic solvent(s). impression cylinders 24, 24a and 246 and the interposed 

At each ink-printing station 11, an offset printing plate transfer cyUnders 30 and 30a of FIG. 1. 

20 is fastened to a plate cylinder 19, moistened with it is to be understood that the above described em- 

water/chemical dampening fluid by means of dampen- bodiments of the invention are illustrative only and that 

mg unit 21 and inked by means of inking unit 22. The ink modifications throughout may occur to those skilled in 

IS selectively received by the image areas of the plate 20, the art. Accordingly, this invention is not to be re- 

where some water dampening solution is picked up by garded as limited to the embodiments disclosed herein 

the ink, transferred to the surface of the blanket cylin- but is to be Umited as defined by the appended claims, 

der 23 and re-transferred to the upper surface of a copy What is claimed is: 

sh^t 18 passed in the nip of cylinder 23 and impression 1. In a continuous in-line offset Uthographic printing 

cylinder 24. At this point, the ink images on each im- machine for printing and coating a continuous succes- 

aged copy sheet 18A still contain the volatile organic sion of receptive copy paper sheets, comprising a plu- 

solvent and some water dampening solution which mi- rality of liquid application stations, each comprising a 

grates into the copy paper. ' plate cylinder for supporting a lithographic printing 

Rather than moving the mked copy sheets 18A di- plate and including means for supplying oleous printing 

rectly from a pnnting station 11 to a coating station 12, composition to oleophilic image areas - on the water- 
as IS conventional m the art, the present method and 3^ coated surface of a said printing plate supported 

apparatus provides for intermediate or interstation dry- thereon, a blanket if ylinder for receiving said printing 

mg pf the inked copies to evaporate the volatile organic composition and ^wate^ from said plate cylinder and for 

solvent and water dampening solution from the* ink transferring said printing composition and water to a 

images and copy paper to form solvent-free copies 18B succession of individual receptive copy paper sheets 
pnor to tiie application of a protective and/or aesthetic 35 and an impression cylinder fbrming a nip with -said 

coating thereover. blanket cy Under "through which said individual recep- 

in the embodmient of FIG. 1 the ink-printed copies tive copy paper sheets are passed to receive printing 
18A are moved through an interstation drying station composition and water from said blanket cylinder, at 
25 by directmg the path of the copy sheets down under least one said liquid application station being an up- 
a transfer cylmder 30 and up over the coating impres- 40 stream ink printing station for the transfer of printing 
sion cylinder 24g of the coating station 12. The drying composition in the form of ink images containing a 
of the copy sheets is accomplished by one or more high volatile vehicle onto said succession of copy sheets and 
velocity hot air knife drying elements, such as 26 and 27 at least one said liquid application station being a down- 
shown in FIG, 1, which heat the ink image, sufficiently stream coating station for the appUcation of a printing 
lowenng the solvent vapor pressure while the high 45 composition in the form of a continuous or spot coating 
velocity air scrubs the vapor from the surface to evapo- of liquid composition over the ink-imaged surface of 
rate substamially all of the volatile organic solvent and said copy sheets, means for feeding said succession of 
water and form substantially solvent-free copies 18B individual receptive copy paper sheets through the nips 
before the copies 18B pass in the coating nip at coating of said blanket and impression cylinders of said liquid 
station 12. application stations, and a final downstream drying 

ine evaporated solvent and moisture is drawn into station for drying or otherwise solidifying said coated 

the solvent extraction umt 28 by an exhaust fan 31 and copy paper sheets, the improvements which comprises 

removed Irom the ambient atmosphere by conduit 29 an intermediate in-line drying station positioned after 

tor satety purposes. each of said liquid application stations, each said drying 

On machines having a smgle coating application sta- 55 station comprising means for directing forced hot air 

tion, such as station 12 or station 13 of FIG. 1, the sol- against the ink printed copy paper sheets to effect the 

vent-free copies 18B are moved through said coating evaporation of water and the volatile vehicle from the 

station 12 or 13 to receive either a continuous or a spot ink images printed on said copy paper sheets prior to the 

coating to form coated, printed copy sheets 18C which entry of the ink-imaged copy paper sheets into the next 

are transported to the final downstream drymg station 60 liquid application station including into said coating 

16, 16a. On machines having two coating stations 12 station. 

Wa^L^lff'^^f'^v ^ P^^^'^g ^^^^^^ according to claim 1 having 

ings either of which nriay be spot or continuous, matte two adjacent downstream coating stations, character- 

?a7;i^f ' ^T^^ '^^^^ ^^''^ P^^s^"^^ of mother intermediate in-line 
toough the first coating station 12 to form coated, 65 drying station positioned in-line therebetween to effect 
prmted copy sheets 18C which are moved through the the solidification of the coating applied at the first coat- 
second interstation drying station 25a to form dried ing station prior to the entry of the coated copy sheets 
coated copy sheets 18D. Sheets 18D are moved through into the second coating station 
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3. A printing machine according to claim 1 in which 
said coating station comprises a coating application 
assembly which is adjustably supported for coating 
association with either the plate cylinder, for the appli- 
cation of spot coatings, or the blanket cylinder, for the 
application of contmuous coatings, to said copy sheets. 

4. A printing machine according to claim 1 in which 



10 



said intermediate drying station also comprises a vapor 
extraction means. 

5. A printing machine according to claim 1 in which 
said means comprises an air knife. 
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[57] ABSTRACT 

The coating apparatus disclosed in this application is for 
a printing press having a recessed printing cylinder. The 
mechanism comprises a frame, a tray mounted on the 
frame for holding a supply of the coating material and 
roller means carried by the frame for transferring the 
liquid. coating material from the tray to the printing 
cylinder. A pair of track members extend upwardly and 
rearwardly from the press and the frame is mounted on 
these tracks for movement toward and away from the 
printing press cylinder. Means is provided for moving 
the frame between its remote position and its position 
adjacent the printing press cylinder. The roller means 
and the tray are preferably mounted on a subframe 
which is pivotally mounted on the frame and means is 
provided for pivoting the subframe so that the roller 
means will move into position for engagement with the 
printing press cylinder after the frame has been moved 
into its position adjacent the cylinder. Means is also 
provided for positively locking the frame in its position 
adjacent the cylinder. 

17 Qairas, 9 Drawing Figures 



U.S. Patent Oct 21, 1986 Sheet 1 of 3 4,617,865 




U.S. Patent Oct 21, 1986 Sheet 2 of 3 4,617,865 




U.S. Patent Oct 21, 1986 Sheet 3 of 3 4,617,865 




4,617,865 

1 2 

ing press cylinder. The tray and roller means are prefer- 

LIQUID COATER FOR A PRINTING PRESS WITH ably mounted on a subframe attached and carried by the 

MOVEABLE INTOnVG ROLLER AND TRAY coater frame and the coater frame in turn in mounted on 

the track means. Means is provided for moving the 

BACKGROUND AND SUMMARY OF THE 5 frame and the subframe with the tray and roller means 

INVENTION carried thereon, along the track means into and out of 

This invention relates to a liquid coater for supplying position adjacent the printing press cylinder, and means 

a liquid coating material to a printing press cylinder for is provided for moving the roller means into and out of 

transfer to the paper web or sheet being printed. The position for engagement with the printing press cylin- 

mechanism has particular application to a printing press der after the coater frame has been moved to its position 

having a recessed cylinder. The mechanism permits the adjacent the cyhnder. It is preferred that there be a 

coating rollers and tray holding the coating materia! to means for locking the coater frame in its position adja- 

be selectively moved into and out of position for coat- cent the cylinder when it has been moved into that 

ing. When the coating rollers and tray are moved out of position. Once the frame has been moved into its posi- 

position they will not interfere with the printing opera- tion adjacent the printing press cylinder, and the sub- 

tion or otherwise be in the way of the press operator. frame has been moved to position the roller means into 

It has become common practice to utilize a coater for contact engagement with the printing press cylinder, 

applying a liquid coating material to the blanket of a the liquid coating material may be picked up from the 

web offset printing press so that the printed sheet or tray by the roller means and applied to the printing 

web which is moving through the press can be coated. press cylinder. 

The coating material is usually an aquaeous coating the preferred embodiment, the track means com- 

which when dry renders the printed paper resistent to poises a pair of rectilinear tracks which extend up- 

moisture and oils and prevents smearing. The coaters ^^rdly and rearwardly and roller means on the frame 

for applying this matenal generally utilize a tray for ^^^^^^^ ^^^^^ ^^^^ ^^^^ f^^^ 

holding the hquid coatmg matenal and a feed roller 25 ^^^^^ ^^^^^^^ ^^^^^ ^^^^ ^^^^^^ 

rotating in the hqmd coatmg matenal m the tray A f,^^ Anting press cylinder, 

coater roller is m rotatmg engagement with the feed ^he frame may be moved along the track means by 

ro ler and also m romtmg engagement with the blanket ^^^^^ ^ ^^^^^y J 

cyhnder of the pnntmg press. The coating matenal is _„„„*^j * v c 

picked up from the tray bj the feed roller, transferred to 30 £?^^^^" ac^jacent opposite sides of the 

The coater roller, and retransferred to the blanket by the Extending through the nut members and 

coater roller mounted m fixed position relative to the track means are 

Since the coater is an adjunct to the.printing press, ^ ^P^^^^ P^^^^^' externally threaded rods. Tlie 

the main function of the press being to print, the coater ^"^^^ ^^^^^^^ f ^^^^^^ ."^^^^ mterconnectmg the nut 

must be capable of being moved into and out of position 35 niembers and for rotatmg them m unison selectively in 

with respect to the blanket cylinder. The coater may be ^ direction which wdl move the frame toward the press 

retrofitted onto existing presses, or it may be worked cylinder and in the opposite direction away from the 

into existing press designs. In most presses, the coater P^^^^ cylinder. 

can be easily added and is not in the way of the printing subframe is preferrably pivotally mounted on the 
operation of the press. However, in a number of print- 40 ^^^^^ of the frame so that when the frame has been 
ing presses, the blanket cylinder is recessed so that there nioyed to its lower-most position adjacent the press 
is very little room for the coater to be moved into posi- cylinder, the subframe may be pivoted or tilted for- 
tion for coatmg the blanket cylinder. Heretofore, it has wardly to bring the roller means into contact with the 
not been possible to utilize a coater with such presses printing press cyhnder so that the coating material may 
because the coater would be m the way of the press 45 applied to the printing press cylinder, 
operator and interfere with the nonnal printing opera- gj^^p DESCRIPTION OF THE DRAWINGS 
tion of the press. Thus, with presses such as the Heidel- 
berg Speed Master", a separate coater was heretofore PIG- 1 is a perspective view of a coater constructed 
required. in accordance with this invention showing the coater 
The present invention obviates the need for a separate 50 moved out of its coating position, i.e. away from en- 
coater and permits the coater to be mounted on presses gagement with the blanket cylmder of the web offset 
which have a recessed blanket cylinder. In accordance printing press. 

with this invention, the coater may be moved into and FIG. 2 is an enlarged side elevation view of portions 

out of position so that it does not interfere with the of the press and coater schematically showing the 

printing operation of the press and it permits the printed 55 coater after it has been moved to its coating position 

material to be coated as it is being moved through the adjacent the printing press cylinder, 

printing press, thus, not only saving equipment, but FIG. 3 is an enlarged side elevation view of the same 

saving time and labor by eliminating a separate opera- portions of the press and coater showing the pivotal or 

tion on a separate piece of equipment tilting movement of the subframe to cause the coater 

In accordance with one aspect of the invention, the 60 roller to engage the surface of the printing press cylin- 

coater mechanism for applying a liquid coating material der for the transfer of liquid coating material thereto, 

to the recessed printing press cylinder comprises a FIG. 4 is a side elevation view of a portions of the 

frame, a tray mounted on the frame for holding a supply coater frame and track means, with pan of the track 

of the coating material and roller means carried by the means cut away to show part of the drive means for 

frame for transferring the coating material from the tray 65 moving the frame of the coater along the track means 

to the printing press cylinder. Track means is attached toward and away from the printing press cylinder, 

to the printing press and extends from adjacent the FIG. 5 is a top plan view of portions of the frame and 

printing press cylinder to a point remote from the print- track means with the subframe removed, showing the 
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drive means for moving the frame along the track roller pair 36 located adjacent the bottom of the side 
ineans. plate 26 roll along the bottom flange of the track 16. 

FIG. 6 is a sectional end elevational view taken sub- This is illustrated in FIG. 1. Similar pairs of rollers 34a 
stantially the lines 6—6 of FIG. 5. and 36a extend outwardly from the side plate 28 to 

FIG. 7 is a sectional view taken across the front arms 5 roDabiy engage the top and bottom flanges, respec- 
of the frame and showing the means for locking the tively, of the channel-shaped track 18. This is shown in 
frame into its lower-most position adjacent the press FIGS. 5 and 6. As may also be seen in those figures, 
cylinder. rollers 38 and 3Sa, rotating on vertical axes, engage the 

FIG. 8 is an enlarged end elevational view of a por- inside vertical surfaces of the tracks 16 and 18, respec- 
tion of the locking mechanism showing the mechanism 10 tively. Thus, the coater carriage frame 24 is able to 
in its locking position. move up and down the angular tracks 16 and 18 on the 

FIG. 9 is a view similar to FIG. 8 showing the lock- rollers 34, 36 and 38 and 3Aa, 36a and 38a respectively, 
ing mechanism after it has been moved to its unlocked Means is also provided for forcibly moving the car- 
position and after the frame has been moved away from riage frame along the tracks and this is through a syn- 
its position adjacent the press cylinder. 15 chronized screw-thread drive. An externally threaded 

rod 40 is mounted between end mounts 42 and 44 at 
each end of the track 16. This rod which is a ball screw 
is mounted in fixed position and extends parallel to the 
The coater 10 constructed in accordance with this track 16. Similarly, a ball screw 46 extends between end 
invention is illustrated in FIG. 1 where it is used on a 20 mounts 48 and SO at the ends of the track 18 and this ball 
web offset press 12. The press has a blanket cylinder 14 screw is also mounted in fixed position and extends 
which is normally used in the offset printing operation parallel to the track 18. Extending outwardly from side 
ofthepress. However, printing presses of this type have plate 26 of the carriage frame are a pair of support 
a number of different printing stages, usually one for brackets 48 and 50, and joumalled for rotation between 
each color, and where one of the stages or printing 25 these brackets is a sprocket 52, a connector 54 and a ball 
roller sets is not being used for printing, it has been nut 56. The sprocket, connector and ball nut surround 
found convenient to utilize the blanket cylinder of that the ball screw 40, and the internally threaded ball nut 56 
otherwise unused stage of the printing press as a means is in threaded engagement with the threads of the ball 
for applying a coating to the web or sheet as it moving screw 40. Similarly, on the opposite side of the carraige 
through the press. The coating material is usually an 30 frame, a pair of spaced brackets 58 and 60 extend out- 
aquaeous coating which provides moisture and oil resis- wardly from side plate 28. Joumalled for rotation be- 
tant matte or glossy finish to the paper and protects it tween these brackets is a sprocket 62, a connector 64 
from smearing. . and a ball nut 66, all of which surround the ball screw 

The particular press 12 illustrated in FIG. 1 has very 46. The connectors 54 and 64 connect the sprockets 52 
little room within which to apply the coating material 35 and 62 to their respective ball nuts 56 and 66. The 
and heretofore it has been impossible to use a coater in sprockets 52 and 62 are operatively connected together 
such a press where the blanket cylinder was recessed and driven in unison by means of a sprocket chain 68. 
and other portions of the printing press prevented the The sprocket chain in turn is driven by means of a 
coater from being moved rearwardly away from its motor 70 operating through a reduction gear box 72 and 
coating position so that the blanket cylinder could be 40 a drive sprocket 74. On either side of the drive sprocket 
used for a printing operation as well as a coating opera- 74 are idler sprockets 76 and 78. 
tion. Thus, the carriage frame 24 may be rolled along the 

In order to move the coater 10 into and out of posi- tracks 16 and 18 through operation of the motor 70 
tion for applying the coating material to the blanket which may be driven in the forward or reverse direc- 
cylinder 14, a track means in the form of two channel- 45 tions to drive the sprocket chain 68 and the sprockets 52 
shaped tracks 16 and 18 are connected to the frame of and 62. These sprockets, which are connected to the 
the press 12 by means of supports 20 and 22, respec- ball nuts 56 and 66, respectively, will rotate these ball 
tively (see FIG. 5). The tracks 16 and 18 extend up- nuts relative to the ball screws 40 and 46, respectively, 
wardly and rearwardly at an angle of approximately 45 causing the bail nut 56 to move up or down on the ball 
to 50 degrees from the horizontal. Mounted between 50 screw 40 and the ball nut 66 to move or down on the 
the tracks 16 and 18 is a carriage frame 24 consisting of ball screw 46, thereby driving the carriage frame 24 
a pair of parallel side plates 26 and 28 and a pair of upwardly or downwardly, depending upon the direc- 
transverse bars 30 and 32 which extend between the side tion of operation of the motor 70. 
plates thus forming a substantially rectangular frame. While the ball nuts 56 and 66 may be any kind of 
The side plates 26 and 28 have arms 26a and 28fl which 55 internally threaded member to mate with the externally 
extend forwardly and outwardly at approximately a threaded rods 40 and 46 respectively, it is preferred that 
supplementary angle with the angle of the tracks 16 and these be ball nuts and rods. The ball nuts have ball 
18 so that these arms will be generally horizontal in bearings arranged in an internally threaded fashion and 
their orientation at all times and in ail positions of move- the external threads of the ball screw 40 are adapted to 
ment of the carriage frame 24 relative to the tracks. 60 mate with the ball bearings thus providing a very low 
The carriage frame 24 is mounted on the tracks for friction type of connection between threse two inter- 
movement between a remote position as illustrated in nally and externally threaded members. 
FIG. 1 and a position where the coater is adjacent the Tlie frame 24 is adapted to be moved between an 
blanket cylinder 14 of the printing press, schematically elevated and rearwardly disposed position substantially 
illustrated in FIGS. 2 and 3, For this purpose, on each 65 as iDustrated in FIG. 1 to a lowered and forwardly 
ofthe side plates 26 and 28 there are two pairs of rollers. disposed coating position as shown schematically in 
Roller pair 34 adjacent the top of the side plate 26 roll FIG. 2. In this lowered position, the rounded forward 
along the top flange ofthe channel-shaped track 16 and end of the arm 26a will seat in a positioning block 80 
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mounted on one side of the press frame, and the cone- It is important to note that the locking pins 84 and 86 
spending arm 28a of side plate 28 will seat within a form the pivotal axis of the subframe 106 and when 
correspondingly positioning block 82 mounted on the these pins enter their respective keeper holes 80fl and 
opposite side of the press frame (see FIGS. 1, 2 and 7). 82a. the pivotal axis of the subframe and of the coater 
Means is provided for locking the carriage frame in 5 roller 112 will be accurately determined and will be 
its lowered position adjacent the blanket cylinder of the firmly anchored in place relative to the press 12, pre- 
press. This mechanism is illustrated in FIGS. 7-9. The venting movement of this pivotal axis during the coat- 
positioning blocks 80 and 82 mounted on opposite sides ing operation. 

of the frame of the press 12 have holes 80a and 82a, When the coater frame has been moved to its lower- 
respectively, which serve as keepers for the locking most position adjacent the blanket cylinder 14, and the 
pins 84 and 86. As shown in FIG. 7, when the side plate arms 26a and 28a have been locked in their position. As 
arms 26a and 28a of the carriage frame have been previously described, the coater roller 112 will be posi- 
moved into position in seating engagement with the tioned m spaced relationship with the blanket cylmder 
positioning blocks 80 and 82 respectively, the locking I" o^der to bnng the coater roller mto contact with 
pins 84 and 86 will align with the respective holes 80a 15 the blanket cylinder 14, the subframe 106 is pivoted 
and 82a on the positioning blocks. In FIG. 7, the lock- ^}'^ now finnly anchored k.ckmg pins 84 and 86 
ing pms are in position within the keeper holes 80a and f™'" ^^^P.°=!lfJ? I^ll5?ted m FIG. 2 to the posiUon 
B2b. thus locking the carriage frame arms 26a and 28a in lUustrated m FIG. 3. This pivoting or tiltmg movement 
their lowermost position. of the subfr^e may be accomplished by means of an air 

In order to effect locking and unlocking movements ^y^^**" pwotzlly mounted on the subframe and 

of the locking pins 84 and 86, a pair of air cylinders 88 moveable piston 116. An operaung rod 118 is 

and 90 are provided and these are controlled by means P'^°tf' y connected to a ngid upstandmg arm 120 

- . % rt-i A u ' o A a mounted on the carnage 24. The air cyhnder is operated 

of an air valve 92. As may be seen m FIGS. 8 and 9, ^ ^^^^^ ^^^^^ ^^^^^ ^ previously de. 

each of the air cylmders 88 and 90 has a moveable 25 scribed in connection with the locking mechanism, 

ton 94 which has a lost motion connection w^^^^ the ^^^^ .^^^^ ^^^^^ ^ ^^^^^^^^ ^^^^ 

shank 96 of the iockmg pm, and at theend of the shank ^i^^^^,^^^^ ^ piG. 2, the subframe is in its normal hori- 

there is an enlarged head portion 98. Th^ shank 96 is of ^^^^ j^j^^ ^^^^ ^^^^^^ ^^jj^^ of contact 

substantially smaller dimeter than the diameters of ^-^^ ^j^^^^ ^^^^^^ y^^^^ pj^j^^ 

either the head portion 98 or the locking pms 84 and 86. 3^ ^^^^^ j^^^^^ ^^^-^-^^ controlling air valve 

and there are air pons 100 and 102 for cylmder 90 and ^21, the subframe 106 will be pulled upwardly and tilted 

corresponding air ports 104 and 106 for the air cylmder ^^^^^ ^^^^ ^^^^^^ ^^^^ 34 p^^^. 

. tion illustrated in FIG, 3 placing the coater roller in 
When the air valve 92 permits air under pressure to contact with the surface of the blanket cylinder 14. So 
enter air port 100 and to exit air port 102 of the cylmder 35 ^jj^t this position may be accurately determined, it is 
90, the piston 94 within that cylinder will be driven to preferred that there be a rigid arm 122 which extends 
the right as illustrated in FIG. 8 and impact against the forwardly to engage the frame of the press 12 when the 
locking pin 86 to drive the pin to the right into the subframe 106 has been tUted to its position as illustrated 
keeper hole 82^ of the positioning block 82. When it is pjQ^ 3^ jn the illustrated embodiment, the air piston 
desired to unlock the arms of the carriage frame, the air 40 114. is pivotally mounted on the subframe 106 so that 
valve 92 is reversed, causing air to enter air port 102 and yvhen the subframe is tilted or pivoted about is axis, the 
exit air port 100. This will drive the piston 94 to the left ^ir cylinder 114 may also be tilted about its axis, 
as illustrated in FIGS. 8 and 9 to the position illustrated jhe foregoing prefened embodiment has been de- 
in FIG. 9 where it impacts the large head 98 and drives scribed only by way of example and it will be appreci- 
that head together with the shank 96 and the locking pm 45 ated that there are many modifications which can be 
86 to the left, thereby withdrawing the pin 86 from the made without departing from the spirit and scope of the 
keeper hole 82a. invention as hereinafter claimed. For example, various 
The operation of the air cylinder 88 is identical and other track arrangements can be employed for moving 
simultaneous when the air valve 92 permits air to enter the carriage 24 up and down, and the means for forcibly 
air port 100 it also permits air to enter air port 104 of 50 moving the carriage along the tracks may also be var- 
cylinder 88 so that both pistons of the air cylinders are ied. If desired, the rods 40 and 46 could be rendered 
driven outwardly to drive the pins 84 and 86 into their moveable with the ball nuts 56 and 66 stationary. In this 
respective keepers 80a and 82a to lock the arms of the manner, the motor for rotating the rod 40 and 46 could 
carriage frame in position. When the air valve 92 is be located on the track. However, this is not preferred, 
reversed and air is permitted to enter air port 102 of the 55 Various other and well known locking mechanisms 
cylinder 90, it also enters air port 105 of the cylinder 88 could be used to lock the frame in its lowered position 
to drive the respective pistons 94 inwardly toward one adjacent the blanket cylinder and various means other 
another extracting the locking pins 84 and 86 from their than that disclosed can be used to tilt the subframe into 
respective keepers thereby unlocking the arms 26a and contact with the blanket cylinder. 
28c of the carriage frame. 60 The coater described herein solves the problem of 
Pivotally mounted on the locking pins 84 and 86 is a how to provide a coater for the blanket cylinder where 
subframe 106 on which is carried a tray 108, a feed that blanket cylinder is recessed and where the rear- 
roller 110 and the coater roller 112. The liquid coating ward movement of the coater away from the blanket 
material is contained in the tray 108 and is picked up by cylinder would be normally prohibited, 
the feed roller 110 and applied to the coater roller 112 in 65 What is claimed is: 

the usual and well known manner. The coater roller is 1. In a printing press having a recessed printing press 

then adapted to contact the blanket cylinder 14 to apply cylinder, a coater for applying a liquid coating material 

the coating material to the blanket cylinder. to the printing press cylinder, said coater comprising a 



4,617. 

7 

frame, a tray mounted on said frame for holding a sup- 
ply of coating material, roller means carried by said 
frame for transferring coating material from said tray to 
the printing press cylinder, track means attached to the 
printing press and extending from adjacent said printing 5 
press cylinder to a point remote from said printing press 
cylinder, frame moving means for moving said frame 
and said tray and roller means carried thereby along a 
first path defined by said track means into and out of 
position adjacent said printing press cylinder, and tray 10 
and roller moving means for moving said roller means 
along a second path which differs from and intersects 
said first path into and out of position for engagement 
with the printing press cylinder after said frame has 
been moved to its position adjacent said cylinder. 15 
whereby liquid coating material may be picked up from 
said tray and applied to said printing press cylinder by 
said roller means. 

2. The structure of claim 1 wherein said track means 
comprising a pair of spaced parallel rectilinear tracks. 20 

3. The structure of claim 2 wherein said tracks extend 
upwardly and rearwardly from adjacent said printing 
press cylinder. 

4. The structure of claim 2 and further including 
frame locking means for locking said frame in position 25 
adjacent said priming press cylinder while permitting 
said tray and roller moving means to move said roller 
means transversely into and out of position for engage- 
ment with said printing press cylinder. 

5. The structure of claim 1 wherein track-engaging 30 
roller means is provided on said frame for engaging said 
track means whereby said frame may be rollaby moved 
along said track means. 

6. The structure of claim 1 wherein said frame mov- 
ing means comprises 35 

first threaded means on said frame, 

second threaded means on said track means in 

threaded engagement with said first threaded 

means, 

drive means for rotating one of said threaded means 40 
relative to the other, whereby said frame may be 
selectively moved along said track means toward 
and away from adjacent said printing press cylin- 
der. 

7. The structure of claim 6 wherein said first threaded 45 
means comprises at least one internally threaded nut 
member, and said second threaded means comprises at 
least one externally threaded rod member. 

8. The structure of claim 7 wherein said nut member 

is joumalled for rotation on said frame, said rod member 50 
is mounted in fixed position relative to said track means, 
and said drive means is operatively connected to said 
nut member to selectively rotate^said nut member rela- 
tive to said rod member. 

9. The structure of claim B wherein said nut member 55 
is a ball nut. 

10. The structure of claim 1 wherein said tray and 
roller moving means comprises, a subframe pivotally 
mounted on said frame and carrying said tray and roller 
means, and subframe moving means for pivotally mov- 60 
ing said subframe between a first position wherein said 
roller means is out of engagement with said printing 
press cylinder and a second position wherein said roller 
means is in position for engagement with said cylinder. 

11. The structure of claim 10 and further including 65 
stop means mounted on said subframe in position for 
engaging the printing press and stopping the pivotal 
movement of said subframe when said roller means has 
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reached its position for engagement with said cylinder, 
whereby the coating position of said roller means may 
be accurately determined. 

12. The structure of claim 10 wherein said subframe 
moving means comprises an air cylinder mounted on 
said frame having a moving piston operatively con- 
nected to said subframe. 

13. The structure of claim 4 wherein said frame lock- 
ing means comprises latch means carried on said frame, 
keeper means carried by said printing press and means 
for forcibly moving said latch means into said keeper 
means when said frame has been moved into a position 
adjacent said cylinder. 

14. The structure of claim 13 wherein said means for 
forcibly moving said latch means includes at least one 
piston having a lost motion connection with said latch 
means, whereby said latch means may be driven by 
impact into and out of engagement with said keeper 
means. 

15. The structure of claim 14 wherein said latch 
means includes a pair of latch pins on opposite sides of 
said frame, and said fluid actuated piston means com- 
prises a pair of pistons, each having a lost motion con- 
nection with a respective one of said latch pins, and 
means for moving said pistons selectively in opposite 
directions, whereby said latch pins may be simulta- 
neously driven by impact into and out of engagement 
with said keeper means. 

16. In a printing press having a recessed printing press 
cylinder, a coater for applying a liquid coating material 
to the printing press cylnder, said coater comprising a 
frame, a subframe pivotally mounted on said frame and 
carrying a tray for holding a supply of coating material 
and roller means for transferring the coating material 
from said tray to the printing press cylinder, a pair of 
spaced tracks attached to the printing press and extend- 
ing from adjacent said printing press cyhnder to a point 
remote from said printing press cylinder, first drive 
means for moving said frame along said tracks toward 
and away from a position adjacent said printing press 
cylinder, means at the pivotal axis of said subframe for 
locking said frame in its position adjacent said printing 
press cylinder, whereby the pivotal axis of said sub- 
frame will be accurately fixed relative to the press, and 
second drive means for pivotally moving said roller 
means into and out of position for engagement with the 
printing press cylinder after said frame has been moved 
to and locked in its position adjacent said cylinder, 
whereby hquid coating material may be picked up from 
said tray and applied to said printing press cylinder, 

17. In a printing press having a recessed printing press 
cylinder, a coater for applying a liquid coating material 
to the printing press cylinder, said coater comprismg a 
frame, a tray mounted on said frame for holding a sup- 
ply of coating material, roller means carried by said 
frame for transferring coating material from said tray to 
the printing press cylinder, track means attached to the 
printing press and extending from adjacent said printing 
press cylinder to a point remote from said printing press 
cylinder, frame moving means for moving said frame 
and said tray and roller means carried thereby along 
said track means into and out of position adjacent said 
printing press cylinder, and tray and roller moving 
means for moving said roller means into and out of 
position for engagement with the printing press cylin- 
der after said frame has been moved to its position adja- 
cent said cylinder, whereby liquid coating material may 
be picked up from said tray and applied to said printing 
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press cylinder by said roDer means, said frame moving 
means comprising a pair of internally threaded nut 
members joumaJled for rotation on opposite sides of 
said frame, a pair of spaced parallel externally threaded 
rods mounted in fixed position relative to said track in 
threaded engagement with said nut members, and drive 
means operatively interconnecting said nut members for 
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rotating said nut members in unison relative to said rods 
selectively in one direction to move said frame along 
said track means toward said printing press and in the 
opposite direction to move said frame away from said 
printing press. 

* * * * * 
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[57] ABSTRACT 

A retractable coater is used on-line with the last unit of 
a standard offset lithographic printing press. The coater 
includes a coating assembly mounted on a platform and 
a retraction guide assembly, the latter comprising: 

(i) a horizontal member and means for slidably support- 
ing platform movement along the horizontal member; 

(ii) a vertical member slidably guiding vertical move- 
ment of the platform and 

(iii) means for slidably lifting the platform and coating 
metering assembly on a course guided by the vertical 
member. 

14 Gaims, 4 Drawing Sheets 
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VERTICALLY RETRACTING COATER 

BACKGROUND OF THE INVENTION 

This invention relates to apparatus for coating a mov- ^ 
ing web, which is used on-line with a standard off set 
lithographic printing press unit. 

As described in commonly owned, allowed U,S. pa- 
tent application Ser. No. 719,474, now U.S. Pat No. 
4,685,414, which is hereby incorporated by reference, 
the fmal unit of a multi-unit lithographic press can be 
used to apply coatings. Specifically, a textured roller 
and coating feed mechanism are fixed to a movable 
platform, which is locked in place to meter coating to 
the blanket cylinder of the final press unit. The blanket 
transfers coating to the workpiece. 

As further disclosed in Ser. No. 719,474, when the 
final unit is needed to print an additional color, the 
platform, together with the textured roller and the coat- 
ing feed (including a doctor blade assembly), can be 20 
disengaged and moved horizontally away from the fmal 
press unit. The dampener and inking mechanisms of the 
final press unit are then used for off set lithographic 
printing in the conventional manner. 

SUMMARY OF THE INVENTION 

The invention generally features a retractable coater 
for use on-line with the last unit of an off set litho- 
graphic printing press. The coater includes a coating 
assembly mounted on a platform and a retraction guide 30 
assembly, the latter comprising: 

(i)a horizontal member and means for slidably sup- 
porting platform movement along the horizontal mem- 
ber; 

(it) a venical member slidably guiding vertical move- 35 
ment of the platform and 

(iii) means for slidably lifting the platform and coat- 
ing metering assembly on a course guided by the veni- 
cal member. 

Preferred embodiments of the invention include the 40 
features described below. The horizontal member is a 
shaft, or like guide member, attached along the outside 
of the press unit and the platform is adapted to engage 
a support cooperatively and slidably engaging the shaft. 
A vertical shaft extends from the platform support (to 45 
which the vertical shaft is attached), through an open- 
ing in the platform, to a guide block positioned above* 
and attached to, the support, so that the platform slid- 
ably engages the vertical shaft to guide vertical move- 
ment of the platform. A lift arm is connected to the 50 
platform and to a drive means, e.g. to a force-receiving 
member that is driven by a force delivering means. Lift 
is achieved using a pair of hydraulic cylinders, posi- 
tioned on opposite sides of the platform and connected 
to hydraulic pressure means through a pressure-com- 55 
pensated flow divider that is adapted to maintain equal 
flow to each cylinder. In that way, the platform is kept 
level. 

The above-described apparatus improves the ability 
to use the fmal press unit for two functions: coating and 60 
printing. Specifically, the invention enables the press 
operator to rehably engage the coating assembly to, and 
disengage the assembly from, the blanket roll of the 
final unit, for use as a coater. The invention further 
enables the operator to disengage the coating assembly 65 
and move it away from the final press unit both horizon- 
tally and vertically, so that the unit may be used as a 
conventional lithographic press unit. The vertical lift 
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feature is particularly advantageous because it gives the 
press operator substantial access to the area between the 
press delivery, i.e. that region of the press which re- 
ceives the finished work-product and stacks it for fur- 
ther processing, and the last printmg unit. The coating 
assembly is self-contained and can easily be moved into 
and out of the operable position with very simple ma- 
nipulations, yet the assembly is reliably guided and 
locked for use in a demanding environment. 

Other features and advantages of the invention will 
be apparent from the following description of a pre- 
ferred embodiment thereof 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT DRAWINGS 

FIG. 1 is a perspective view of a detachable coater, 
without the adjacent standard lithographic press unit, 
with parts omitted and parts shown in broken line for 
clarity. 

FIG. 2 is a side view of the detachable coater of FIG. 
1, with an alternate posnion shown in broken lines, with 
parts broken away and in section. 

FIG. 3 is a side view of the detachable coater of FIG. 
1, showing the laching mechanism, with parts broken 
away and in section. 

FIG. 4 is a front view of one side of the detachable 
coater, taken along 4 — 4 of FIG. 3. 

FIG. 5 is a diagram of the hydraulic circuitry of the 
detachable coater of FIG. 1. 

STRUCTLHIE 

In FIGS. 1-4, the detachable coater assembly 10 
generally includes the features described in greater 
detail in U.S. Ser. No, 719,474, referenced above, and 
there is no need to repeat that description here. The 
major components of coater assembly 10 are a textured 
applicator roller 12, a metering doctor blade (not 
shown), and a coating supply (not shown). The doctor 
blade and coating supply form a single assembly. Those 
basic features function generally as described in the *474 
apphcation. 

This invention generally features the carriage and 
retraction mechanism for the above-described coater. 
In FIG. 1, the carriage platform 20 features a base sup- 
port frame 22 spanning horizontally across press unit. 
Side frames 23 and 24 extend vertically upward on 
opposite sides of support frame 22, to support the 
mounts for the coater assembly. Accordingly, the entire 
coater assembly is rigidly supported by base frame 22. 
and retraction movement of frame 22 retracts the coater 
assembly. 

The retraction and lift features on one end of frame 22 
are described, with the understanding that the features 
on the opposite side are identical. Frame 22 is rigidly 
attached at each end to a vertical lift shaft 44. Shaft 44 
extends through an upper bearing block assembly 32. 
Bearing block assembly 32 is supported by by a vertical 
support bar 34, connected to a pillow block bearing 36. 
Pillow block bearing 36 slidably surrounds slide shaft 38 
which is supported by bracket 40, which in turn is 
bolted to the press frame wall 60. It is important to note 
that bracket 40 extends along the outside of frame wall 
60 to support slide shaft 38 in the direction of the press 
delivery area 130. 

Also extending upwardly from block bearing 36 is 
guide shaft 30, which slidably extends through frame 22 
to upper bearing block assembly 32. Hydraulic cylinder 
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46 is attached to the side of suppon bar 34 and controls 
a lift rod 48 which extends to force plate 50 upward, and 
thereby to lift shaft 44 and frame 22. 

As best shown in FIGS. 2-4, press unit 120 includes a 
blanket cylinder 122, a plate cylmder 124, and an im- 5 
pression cylinder 12$. The workpiece is transfered by 
additional cylinders (not shown) under well 128 to a 
workpiece delivery area 130, where the work can be 
delivered and periodically transferred elsewhere. 

Each of the two plates 52 on the front of well 128 of 10 
press unit 120 has a vertical slot sized and shaped to 
receive a lock pin 54 (FIG. 3). A horizontal opening to 
the slot receives the cylinder shaft 56 (FIG. 4) of hy- 
draulic cylinder 57. Pin 54 cooperatively engages a slot 
in shaft 56 when handle 58 is engaged, to a locking 15 
position. Removal of handle 58 and pin 54 releases shaft 
56. The locking mechanism allows the coating assembly 
to be locked into place, with a repeatable, desired resil- 
ient tension. An adjustable stop 59 is positioned adjacent 
cylinder 57. Plate 52 may be mounted to 40 as shown or 20 
directly to wall 60 as disclosed in patent *474. 

The wall 60 of press unit 120 slants diagonally down- 
ward from its highest point at press delivery 130. A 
support bracket 62 is bolted to wall 60 in position to. 
support the ends of frame 22 when the coating assembly 25 
is fully raised and retracted. 

FIG. 5 shows the hydraulic power system for the 
retractor. Electric motor 90 drives pump 91 to drive 
hydraulic fluid through supply line 93. Supply line 93 
supplies directional valve 96, which, under the control 30 
of lever 92, determines which half of the hydraulic 
cylinders 46 receive flow from line 93. Downstream 
from directional valve 96, flow proceeds through a pilot 
check valve and a flow-control valve (not shown). Pres- 
sure-compensated flow divider 99 ensures that the flow 35 
is equal to each of the hydraulic retraction cylinders 46, 
so that the coater is automatically leveled. The return 
hydraulic flow.is through a flow control valve and pilot 
check valve (not shown), directional valve 96, return 
line 103, reservoir 104 and, from there, to pump 91. 40 

Operation 

Initially, the coater assembly is in its retracted posi- 
tion, supported by brackets 62. In this position, the 
assembly is substantially out of the pressman*s way, and 45 
the press unit is fully useful as an offset lithographic 
press unit. Specifically, the press unit and press delivery 
can be fully accessed and used substantially without 
interference from the coater. The pressman also has 
substantial access to blanket cylinder 122, as well to the 50 
ink and dampener rollers. The pressman also has access 
to the area underneath well 128, housing transfer rol- 
lers. 

To convert the press unit to a coater, the coating 
assembly is guided horizontally along shaft 38 toward 55 
the blanket roll to free it from brackets 62. Pressure in 
hydraulic cylinders 46 is regulated so that lift rods 48 
retract into the cylinders, allowing plate 22 to drop; in 
this way, the coating assembly is aligned (in one or 
more "steps" as shown in FIG. 2) vertically with the 60 
final press unit. 

Specifically, vertical alignment is achieved when 
frame 22 seats on the lower horizontal surface 31 of 
support bar 34. To provide additional stabilization, 
threaded studs 33 on either side of surface 31 fit in cor- 65 
responding openings 35 on frame 22, and flange nuts 37 
are threaded on stud 33 to lock frame 22 to bar 34 and 
thereby stabilize the coater. 
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Once vertical alignment is achieved, the coating as- 
sembly is again advanced horizontally until hydraulic 
cylinder shaft 56 engages the opening in plate 52. Han- 
dle 58 and pin 54 are inserted to lock shaft 56 in place. 
Resiliently biased cylinder 57 absorbs any excess mo- 
mentum from the moving coating assembly to prevent 
damage to the press unit. It also enables a pre-set pres- 
sure. 

To convert the final unit lo a standard printing unit, 
handles 58 and pin 54 are removed, flange nuts 37 are 
removed, and the carriage is moved horizontally and 
vertically to suppon bracket 62. 

OTHER EMBODIMENTS 

Other configurations and adaptations of the invention 
fall within the claims. For example, the lifting hydraulic 
cylinder can be oriented in the opposite direction, so 
that lift is achieved when the cylinder arm extends 
downwardly to press against a fixed support. In this 
case the body of the cylinder would more vertically 
with the coater unit while the extended shaft or piston 
would remain whh the support. Multiple guide rods can 
be used to stabilize movement of the base frame. 

We claim: 

1. Apparatus for applying a liquid coating to the 
surface of a sheet work piece, said apparatus being 
adapted for operation on-line with the last unit of an off 
set lithographic sheet printing press, said press unit 
comprising a blanket cylinder and a work-piece deliv- 
ery area, positioned on the opposite end of a well from 
said blanket cylinder, said apparatus comprising: 

(a) a coaling metering assembly supported by a plat- 
form comprising, 

(i) a rotably mounted applicator roller, 

(ii) coating delivery means positioned to deliver 
coating to said applicator roller, and 

(iii) a metering member mounted in position to 
control the amount of coating on said applicator 
roller; and 

(b) a guide assembly adapted to retract said platform 
and said coating metering assembly away from said 
lithographic press unit, said guide assembly com- 
prising 

(i) a horizontal member and means for slidably 
supporting said platform movement along said 
horizontal member, 

(ii) a vertical member slidably guiding vertical 
movement of said platform, 

(iii) means for slidably lifting said platform and 
coating metering assembly on a course guided by 
said vertical member, 

whereby said coating metering assembly and platform 
can be moved between a first position in which said 
applicator roller is locked into position to deliver coat- 
ing to said blanket cylinder of said lithographic press 
unit, and a second position horizontally and vertically 
displaced from said first position a distance allowing 
substantial access between the last press unit and the 
work-piece delivery area adjacent said last press unit, 
when said press unit is operating as an offset litho- 
graphic press unit. 

2. The apparatus of claim 1 wherein said horizontal 
member comprises a horizontal guide shaft attached 
along the outside of the press unit, and said platform is 
adapted to engage a support cooperatively and slidably 
engaging said horizontal guide shaft. 
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3. The apparatus of claim 2 wherein said vertical 
member comprises a vertical guide shaft attached to 
said support. 

4. The apparatus of claim 3 wherein said vertical 
guide shaft extends from the support, through an open- ^ 
ing in the platform, to a bearing block positioned above 
and attached to said support, said platform slidably 
engaging said vertical shafts whereby vertical move- 
ment of said platform is guided by said vertical guide 
shaft. 

5. The apparatus of claim 4 wherein said means for 
slidably lifting said platform and coating metering as- 
sembly comprises a lift shaft connected to said platform^ 
extending through said bearing block and further at- 15 
tached to a force transmitting member. 

6. The apparatus of claim 5 wherein said force trans- 
mitting member is an extension plate attached to the lift 
shaft. 

I, The apparatus of claim 5 wherem said apparatus 
further comprises a force-delivering means positioned 
to deliver force to said force receiving member. 

8, The apparatus of claim 1 wherein said means for 
slidably lifting the platform and coating metering as- 25 
sembly comprises a cylinder driven by pressurized fluid, 

9, The apparatus of claim 8 comprising a pair of said 
cylinders, each member of said pair being positioned on 
opposite sides of said platform, and 

fluid pressure supply means connected through a 30 
pressure-compensated flow divider to each mem- 
ber of said pair, said flow divider being adapted to 
maintain equal flow to each member of said pair. 

10, The apparatus of claim 5 comprising; (a) at least 
two horizontal guide shaft, one of said horizontal guide 
shafts being on each side of the press unit; (b) at least 
two vertical guide shafts, one of said vertical guide 
shafts being on each side of said platform, and (c) at 
least two lift shafts, one of said liftishafts being con- ^ 
nected to each side of said platform. 

II. The apparatus of claim 3 further comprising a 
bracket attached to the press work-piece delivery in 
position to support said platform in said second position. 
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12. The apparatus of claim 11 comprising a lock posi- 
tioned to removably lock said platform in said first 
position. 

13. The apparatus of claim 12 wherein said lock com- 
prises threaded attachment means for locking said plat- 
form in said first position. 

14. Apparatus for applying a liquid coating to the 
surface of a sheet workpiece, said apparatus being 
adapted for operation on-line with the last unit of an off 
set lithographic sheet printing press, said press unit 
comprising a blanket cylinder and a work-piece deliv- 
ery area, positioned on the opposite end of a well from 
said blanket cylinder, said apparatus comprising: 

(a) a coating metering assembly supported by a plat- 
form comprising, 

(i) a rotably mounted applicator roller, 

(ii) coating supply means for supplying coating to 
said applicator roller, and 

(iii) metering means to control the amount of coat- 
ing on said applicator roller; and 

(b) a guide assembly adapted to retract said platform 
and said coating metering assembly away from said 
lithographic press unit, said guide assembly com- 
prising, 

(i) a horizontal member and means for slidably 
supporting said platform movement along said 
horizontal member, 

(ii) a vertical member slidably guiding vertical 
movement of said platform, 

(iii) means for slidably lifting said platform and 
coating metering assembly on a course guided by 
said vertical member, 

whereby said coating metering assembly and plat- 
form can be moved between a first position in 
which said platform is locked into position to 
deliver coating to said blanket cylinder of said 
lithographic press unit, sand a second position 
horizontally and venically displaced from said 
first position a distance allowing substantial ac- 
cess between said last press unit and the work- 
piece delivery area adjacent said last press unit, 
when said press unit is operating as an offset 
lithographic press imit. 
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ABSTRACT 



Apparatus for applying a liquid coating to the surface of 
a sheet workpiece and adapted for operation on-line 
with the last unit of a lithographic sheet printing press. 
The apparatus comprises: (1) a textured metering ro ller 
in a mount which is linearly movably attachedTto^a 
support platform fixed adjacent the press unit, and ex- 
tending between the last press unit and a remote point. 
The support platform allows movement of the metering 
roller and the mount between a first position in which 
the mount is continuously adjustably biased against the 
last press unit, and a second position, away from the last 
press unit t o allow use of the last press unit as a litho- 
graphic pres s. The platform comprising longitudinal 
supports arranged generally perpendicular to a vertical 
plane through the axis of said metering roller, and the 
metering roller mount is movably supported and guided 
along the supports. 

In the first position, the metering roller continuously 
delivers a smooth, uniform, metered amount of liquid 
material to the blanket roller of the priiitihg press. The 
apparatus also includes a latch that* allows the, mount, 
with its attached metering roller, liquid coating supply, 
and metering roller rotation device, to be readily de- 
tached from and moved out of ithe way of the press unit, 
so that the press unit can be used as a lithographic press 
unit A biasing latch and an adjustable stop allow the 
metering roller. and mount to be readily" arid' reliably 
returned, locked and biased in the first position. 

8 Claims, 4 Drawing Figures 
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to the blanket roller, which transfers the liquid material 

COATING PRINTED SHEETS to the sheet workpiccc. 

Preferred embodiments of the apparatus include the 
BACKGROUND OF THE INVENTION following features. A hydraulic cylinder mounted on 
This invention relates to coating printed sheets. ^ ^^e coating apparatus pulls a piston rod that is clamped 
In many applications it is desirable to apply a coating to the press unit, thus forcmg the metenng roller agamst 
to a printed sheet. For example, a water soluble poly- the blanket roller. The printing press is an offset litho- 
mer finish may be applied to a workpiece printed by graphic press having an indented region on the blanket 
offset lithography to "dry" the sheet quickly by coating roller surface, and the mounting means includes a stop 
the surface while it is still tacky. This coating avoids the to limit movement of the metering roller toward that 
need for powder driers that may be cumbersome or air indented region. The mounting means is movably at- 
drying procedures that may be slow. Coatings .are also tached to a platform so the coating apparatus is move- 
useful for providing a glossy finish that improves the able away from the printing press unit when the coating 
rub-resistance of the workpiece and improves its overall apparatus is not in use. Specifically, the mounting means 
appearance. Finally, adhesive coatings may be applied has bearings that slide along longitudinal support rails 
to printed packaging; for example, heat-set adhesives arranged to be generally perpendicular to a vertical 
may be applied to enable attachment of a feature such as plane through the metering roll axis. The doctor assem- 
the clear plastic bubble of a package used to display the bly includes means to deliver liquid coating from a 
product. liquid coating reservoir to an outlet positioned to de- 
Application of coatings to a workpiece is made diffi- coating liquid to a central portion of the engraved 
cult by various requirements. For example, the coating surface adjacent the doctor blade; the outlet is posi- 
should be uniform and its thickness should be con- tioned so that as the metering roll Votates, coating deliv- 
trolled. Moreover, the coating should Be applied ered from the outlet encounters the doctor blade before 
quickly, before its vehicle evaporates causing it to encounters the blanket roller. The position of the 
thicken. Finally, it is desirable for the coater to operate 25 ^^^^^ ^^^^^ can' be adjus^tecTVelative* to the metering 
"on-line" with the press that prints the workpiece to g^^face. A drip pan positioned below the doctor 
take full advantage ofthe fast-drying capability of coat- ^^j^^^ ^ ^^^let to drain and recirculate coating 
mgs md generally to simplify the manufacture of material that flows from- the ends of the metering roller 
printed coated ^orkpieces^ ^^^^^^ assembly. A hydraulic motor is mounted to 
Butler U.S. Pat. No. 4 270,483 discloses an on-hne-30 drive the metering roller directly, rotating it in a prede- 
coating apparatus for attachment icra conventional ^^^^.^^^ ^^^^^^^^^^ a\x^tion\ 

offset lithographic pnntmg press. The apparatus m- ^ ' - j - * _^ ^.-i j v 

, , «. f 11 /• • tf ' It 1.1^ T ^ The apparatus provides a compact, versatile and reh- 

cludesa set of rollers (i.e. pick-up roller l^-and applica- , , » - ^ • . J c -c - ^^ *u 

tion roller 16) to deliver coating material from a Ler- ^'^'^ ""^^ pnntetf sheets. Specifically the 

voir 18 to a blanket roU 108. A metering rod 40 meters 35 apparatus can be added to an existing press unit without 

the amount of coating transferred to application roller significant modification to the unit; and once added, the 

2g apparatus can be moved out of the way so that the press 

An on-line coater sold by Norton Burdett Co. of which it is attached can be used for printing. 

Nashua, N.H. has a single roller driven directly by a This is p^icularly useful when the number of colors to 

D.C. motor. The roller is a gravure cylinder that trans- 40 be printed requires the use of the press unit to which the 

fers coating to a blanket cylinder. The coater is attached coater is attached. • r i- • 

to a pivoting arm, and the unit can be pivoted away The apparatus is capable of delivering a metered 

from the press unit when the coater is not in use. amount of coating to the blanket roller without the use 

Another on-line coater, sold by IVT Colordry, Inc. of bulky complex metenng systems and without serious 

ofFairfield, Conn., applies coating from a reservoir pan 45 clogging of the coating flow path. Versatility is 

to a blanket cylinder using a pick-up roller that delivers achieved by using the blanket roller of an existmg press 

a metered coating supply to an applicator roller; the unit, yet the apparatus can be detached easily from the 

applicator roller applies the coating to the blanket tylin- press unit and moved out of the way. At the same time, 

der of a press unit. when it is in use, the apparatus is stable and provides a 

Kumpf U.S. Pat. No. 3,768,438 discloses a coater in 50 steady even pressure against the blanket roller, notwith- 

which a fountain roller dips into a coating reservoir and standing the considerable range of forces and vibrations 

transfers liquid coating material to a feed roller. The to which the metering roller is subject. The apparatus 

feed roller in turn transfers coating material to a coating accommodates indentations in the blanket roller with- 

roller that coats a sheet fed between the coating roller out suffering uneven compressive forces that could 

and a format roller. 55 "squeeze*' liquid coating from the blanket and cause 

streaking. Finally, the use of the hydraulic assist motor 

SUMMARY OF THE INVENTION ^i^h a direct drive enables a smooth start up, delivering 

The invention generally features apparatus to be an even amount of coating to the blanket roller quickly 

mounted on-line with a printing press unit for coating after start-up without streaking that can be experienced 

the surface of a sheet workpiece with liquid material. 60 with other drive systems. 

The coating apparatus comprises a textured (e.g., en- Other features and advantages of the invention will 

graved) metering roller or cylinder rotably mounted to be apparent from" the following description of the pre- 

be forced against the blanket roller of the press unit. A ferred embodiment and from the claims, 

doctor assembly comprising an elongated blade edge is tjtjtctt T>T^cm> i-onoxT /^c tuts t\t> \ \i/ix7/^o 

positioned against the engfaved roller surface, and in- 65 ^RIEF DESCRIPTION OF THE DRAWINGS 

eludes means to deliver the liquid material to the longi- FIG. 1 is a perspective view of a coating apparatus 

tudinal engraved surface of the roller. The engraved supported independently and not attached to a press 

metering roller delivers a metered amount of the liquid unit. 
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FIG. 2 is a side view of the coater of FIG. 1, with from unit 110, as it might be stored or transported; rails 

parts broken away and in section, including a portion of 44 are supported by a frame 37 of metal beams that 

an adjacent press unit. support shaft 40' and shafts 47'). 

FIG. 3 is a highly schematic representation of the . Hydraulic cylinders 50 (one shown) are mounted on 

coater of FIG. 1 attached to a press unit. 5 opposite sides of housing 16 to drive piston arms 52 and 

FIG. 4 is a rear view of the coater of FIG. 1 with maintain proper pressure between roller 12 and roller 

parts broken away and in section. 112. At one end of each piston arm 52 is a latch 54 that- 

cooperates with a lug 118 on unit 110 to latch the coat- 

APPARATUS ^^^^ jj^g pj.g35 f-jj^gjj ga^j, gide of housing 

FIG. 1 shows coating unit 10 separated from a press, 10 i6 is an adjustable stop screw 56 that is threaded 

as it would be in storage or in construction. As shown in through a block 58 and locked in place with lock nut 60. 

FIGS, 2 and 3, coating unit 10 is adapted to attach to the Cylinders 50 are connected to limit switches (not 

most downstream unit 110 of a standard multi-unit off- shown) to release the pressure between rollers 12 and 

set lithograph press. Coating unit 10 has a single en- 112 when the press is off impression, 

graved roller 12 and shaft 13 rotably mounted on bear- 15 Q^e side of housing 16 a hydraulic motor 72 is 

ings 14 that are attached to a housing 16. When the mounted to motor support 74 to drive roller 12 directly 

coating unit is attached to press unit 110, the axis of coupling 76. 

roller 12 is parallel and horizontally aligned with the ^^co a tt/-.vt 

axis of blanket roller 112, and roller 12 contacts the OPBRAIIUIN 

blanket roller 112 so that roller 12 delivers liquid coat- 20 coater is first locked into operation on press unit 

ing to blanket roller 112. HO by manually moving it along rails 44 toward unit 

As shown best in FIG. 2, a doctor blade assembly 18 ^jq ^^^^ rotating latch 54 to engage a lug on unit 110. In 

is adjustably mounted in housing 16 to deliver liquid operation, when the press is off impression, hydraulic 

coating to engraved roller 12 and to spread a metered motor 72 rotates roller 12 as coating fluid is pumped 

level of the coating along the roller surface. Assembly 25 ^^^^^ pressure from a nuid reservoir (not shown) to 

,=^.18 includes a rotably mounted axle 20 spanning housmg ^^^^^ opening 64 in the doctor blade assembly. From 

^16 parallel to the longitudinal axis of roller p. Mounted ^^^^^^ coating spreads over the engraved surface of 

centrally on axle 20 is a rectangular housmg 22 from ^^^j^^ and is metered by the engraving and by doctor 

which a blade clamp 24 extends. Doctor blade 26 is ^^^^^ ^ continuous flow of coating is maintained 

p^fixed in clamp 24 and is held against i^o"er 12 at an 30 ^^^^ ^^^^^^ ^^jj^^. ^^^^^ ^^g^j^g ^5 

f== angle. Blade 26 is blue spring steel about 0007 mches ^^^^^^^ Ihrough drip pan 66 and outlet 68 for recy- 

thick, and it extends from clamp 24 ab04jt J inch. The ^^^^.^ sufficient flow is maintained to avoid* 

:set-up angle A (FIG. 2) is about 30 . Blade 26 is forced j ^h or roller with dried coating and 

2 against roller 12 at a pressure of e.g. 25-30 pounds for a ^^^.^ ^^^^.^^ ^^^^ ^^^^ -^^^^^ ^^^^^ 

^ 60-inch blade (i.e. about 0.5 pounds per inch). 35 adj^sXcd by turning 

In FIG. 2, doctor blade assembly 18 also mclude a ^ S ^ ^ ^^^^^^ ^^^J^^ ^j^^^ ^6 and 

- fitting 62 communicatmg with a passage Arough doctor described above. When the press is on 

blade housing 22 to outlet 64 A p ugged passage 67 m '^Z^lion^ hydraulic cylinders 50 serve to pull roller 12 

□ housing 22 allows access to the mtenor of h| h^^^^^ aga^n^t blanket roller 112 with a force that can be ad- 

y., for cleaning. A dnp pan 66 havm^^^^^^ 40 S ^^^^^^^ ^ ^^^^^^ 50 

- tioned below roll^^^^^^^^^^ roUefo is a^^^^^^ Wanket rotates in direction R, friction turns roller 12 in 

Adjustment of blade 26 to roUer 12 is ^chieved by assistance from the 

h-two adjustment screws 28 which extend through the "''^^ 

ptop of housmg 16 at opposite ends thereof Screws 28 ^^^^^j^^^ ^^^^^ the indentation 126 on 

° U^nft 'ifalS Sclud "a dear cover 32 hinged to a,e , ^O-SO pounds/linear inch) between roller 12 and roller 

"^ASri^VVolT^r^tu^^^ 16 is .ovably "1 metered amount of li.uid coating 

mounted above the floor 122 of the well 120 between 55 blanket rol er 112 a the n.p between roll^ 112 and 

press unit 110 and downstream unit 124. which is. e.g., roller 12. Blanket roller 112 m turn dehvers ftat coat ng 

a rack for storing bundles of the finished workpieces. to the workpiece as the workpiece travels through the 

Specifically, housing 16 is mounted on bearing blocks nip between roller 112 and impression roUer 114 

46 that slide on two paraUel tie rods or rails 44 oriented When the coater is not in use, latch 54 is released, and 
perpendicular to the axis of roller 12. RaUs 44 are sup- 60 the coater is moved back along rods 44 away from 

ported at one end by blocks 53 that are adjustably roller 112. 

mounted on cross shaft 40 of press unit 110. At their More specifically, when using an acryhc water-based 

other ends, rails 44 are supported respectively by blocks coating, a suitable engraved roller is a quadrangular cell 

42 on shafts 47 fixed to press unit 110. As best shown in cylinder, having about 165 hnes/inch, each cell bemg 
FIG. 3, shaft 40 and shafts 47 are integrated vdth the 65 about 60 microns in depth. Machme Engraving Divi- 

floor 122 of well 120. Shaft 40 is an existing shaft on unit sion. Southern Gravure Service, Inc., Louisville. Ky., 

110. Shafts 47 are added to the unit to accommodate sells a suitable engraved rojler. An acrylic water-based 

coater 10. (In FIG. 1, the coater 10 is shown separate coating having about 25% solids can be applied to 
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achieve a dry coat weight of 0.6-0.9 pounds using a roll 
speed of about 350 rpm. 

OTHER EMBODIMENTS 

Other embodiments are within the following claims. ^ 
For example, other doctor blade arrangements can be 
used to meter the load on roller 12; such as a system 
having dual, parallel blades having a coating inlet be- 
tween the two blades. Other types of engraved cylin- lo 
ders may be used. Other types of press units may be 
used in conjunction with the coater, but offset litho- 
graphic sheet-feeding units are preferred. 

I claim: 

1. Apparatus for applying a liquid coating to the 
surface of a sheet workpiece, said apparatus being 
adapted for operation on-line with the last unit of a 
lithographic sheet printing press, said unit comprising a 
blanket roller having a surface indentation, said coating 20 
application apparatus comprising: 

(1) a metering roller rotatably mounted in mounting 
means, said metering roller having a textured longi- 
tudinal surface, said mounting means being linearly 
movably attached to a support platform fixed adja- 25 
cent said last press unit, and extending between the 
last press unit and a point remote from said unit, 
allowing movement of said metering roller and said 
mounting means between a first position in which 
said mounting means is continuously adjustably 
biased against said last press unit wherein said me- 
tering roller surface contacts saif blanket roller, 
and a "second position, away from said last press 
unit to allow use of said last press unit as a lithe- 35 
graphic press, said platform comprising longitudi- 
nal supports arranged generally perpendicular to a 
vertical plane through the axis of said metering 
roller, said metering roller mounting means being ^ 
supported by, guided by and movable along said 
supports; 

(2) latch means, attached to the mounting means and 
positioned to lock said metering roller mounting 
means to said press unit in said first position, said 45 
latch means comprising a biasing means to adjust- 
ably bias said metering roller mounting means 
against said press unit, providing a steady even 
pressure between said blanket roller and said me- 
tering roller, wherein said mounting means further 
comprises a continuously adjustable stop to posi- 
tion said metering roller against said blanket roller 
and to prevent travel of said metering roller 
toward said surface indentation of said blanket 
roller as said blanket roller rotates, said latch being 
movable to provide quick release of said mounting 
means from said press unit to allow movement 
along said supports to said second position; and 
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(3) a metering member comprising means to control 
liquid coating on said textured metering roller sur- 
face; 

(4) means attached to said mounting means to supply 
liquid coating material to the textured surface of 
said metering roller; and 

(5) means attached to said mounting means to effect 
rotation of said metering roller; 

whereby in said first position, said metering roller 
continuously delivers a smooth, uniform, metered 
amount of said liquid material to said blanket roller, 
said blanket roller transferring said liquid material 
to said sheet workpiece, said latch allowing said 
mounting means, with its attached metering roller, 
liquid coating supply means, and metering roller 
rotation means, to be readily detached from and 
moved out of the way of the press unit, so that the 
press unit can be used as a lithographic press unit» 
-and said latch means and adjustable stop allowing 
said metering roller and mounting means to be 
readily and reliably retumed,locked and biased in 
the same said first position. 

2. The apparatus of claim 1 wherein said metering 
member comprises a doctor assembly, said assembly 
comprising an elongated Wade edge positioned against 
said textured roller surface, said assembly further com- 
prising said means to deliver said liquid coating material 
to said textured roller surface. 

3. The apparatus of claim 1 wherein said latch means 
comprises a cylinder attached to said mounting means 
that adjustably forces said mounting means against said 
press unit- 

4. The apparatus of claim 1 wherein said longitudinal 
supports comprise rail members, and said mounting 
means comprises bearings that slide along said rail mem- 
bers. 

5. The apparatus of plaim 2 comprising a drip pan 
positioned below ^aid doctor assembly attached to said 
mounting means, said drip pan comprising an outlet to 
drain and recirculate excess liquid coating material that 
flows from the ends of said metering roller, said doctor 
assembly comprising means to hold said elongated 
blade and adjust the blade pressure against the metering 
roller, said liquid coating delivery means comprising a 
centrally positioned outlet to deliver coating recircu- 
lated from said drip pan. 

6. The apparatus of claim 3 wherein said latch means 
comprises a lug mounted on said press unit positioned to 
cooperate with said cylinder, said cylinder being a hy- 
draulic cylinder, said latch further comprising a quick- 
release interconnect between said lug and said cylinder. 

7. The apparatus of claim 6 wherein said latch means 
comprises a pivoting member that pivots between a first 
position attached to said lug and a second position that 
releases said coater from said press unit. 

8. The apparatus of claim 7 wherein said latch means 
comprises a hook member configured to pivotally en- 
gage said lug on said press unit. 

***** 
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[57] ABSTRACT 
Coating apparatus for applying continuous or spot coat- 
ings to an image printed surface includes a plate cylin- 
der; a blanket cylinder for transferring a coating mate- 
rial from the plate cylinder to the copies; a blanket 
coating roller for transferring a continuous layer of 
coating material to the blanket cylindei^ a plate coating 
roller for selectively applying spot coating material to 
the plate cylinder; a first retractor for moving the blan- 
ket coating roller laterally into and out of transferring 
engagement with the blanket cylinder; and a second 
retractor for moving the plate coating roller into and 
out of transferring engagement with the plate cylinder. 

14 Qaims, 3 Drawing Sheets 
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Modem high speed printing presses are dangerous to 
TWO HEADED COATER work around in ordinary circumstances, and are partic- 

ularly dangerous when operating at full speed. It would 
This invention relates in general to coating apparatus be virtually impossible to clean the prior art coaters 
for printing presses, and more particularly lo a dual 5 such as the coater shown in the Jahn patent while the 
headed coater adapted to provide overdl,or-spot.c5at^ Pjess is operating, and ^^pecaally difficu^^^ to 

.Kor near ~ ' ' ...... i - 



ing on a printed sheet or web as a final^ near final stcp^ clean the blanket coater while printing spot coatings on 

in the printing process. a subsequent job. 

The advantages of coating printed sheets are well Accordingly, it is an object of this mvenuon to pro- 
known, and much effort has been expended in provid- 10 vide coating apparatus for applying continuous or spot 
ine satisfactory apparatus for carrying out the coating coatings to an image printed surface compnsmg: a plate 
process. Among the many patents relating to coating cylinder; a blanket cylinder for transfemng a coating 
Apparatus are U.S. Pal. Nos. 4.615,293, 4,569,306. material from the plate cylmder to the copies; a blanket 
4;685.414. 4,446.814. 4,42K027, 4,399.767, 4,397,237, coating roller for transferring a continuous layer of 
4 308 796 4 270 483 and 3 931 791 >5 ^^^^^^S ^^^^^ cylmder; a plate coatmg 
' pi niS S^^^^ printing presses -IJer for selectively applying spot coatmg material to 
are often assembled from a plurality of subltLially Pj^te cylmder; first retracting m^^^ for movmg the 
arc uuwi w^niuicu ..Lk-- «f ««Jtc .,c*/t K*m» b ankct coating roller laterally into and out of transfer- 
identical printing units, the number of units vse6 btmg engagement with the blaiikct cylinder; and second 
detenmned by the number of cob^^^^^ 20 retfacting means for moving the plate coating roller 
pnnting unit applies a different ^olo ^nk to^^^^^^^ or J^^^^ transferring engagement with the plate 
web to form the pnnted image. It is advantageous, to cylinder 

reduce c^ts. and maintain flexibility in adapting the \ ^^^^^^^ ^^^.^ invention to provide coat- 
press to different jobs, to provide coating apparatus that . ^ ^^^^^^ type described and further includ- 
may be selectively engaged with the plate or blanket .^^ tachometer or other means responsive to the rota, 
cylinders of an existing pnnting unit to ca^ out the ^^^^^^ cylinders for providing 

, coaling operation and disengaged so that the pnnting ^ . proportional to the press speed and con- 

' unit can be used for its normal purpose or allowed to ^^^^^ responsive to the speed signals for control- 
idle when coating is not required. c i> ling tl>e speed of the plate and blanket coating rollers. 

= Among the patents mentioned above, Jahn U.S. Pat. 3Q another object of this invention to provide drive 

^ No. 4,615,293 shows a medium applicator for a pnnung pj^^^ blanket coating rollers, and 

machine. The medium applicator (coater) is disposed independent controllers for each of the drive means 

' downstream of the printing units of the machine, and permitting the relative speeds of the plate and blanket 

includes two applicator rollers, one conUcting the rol- coaling rollers and plate and blanket cylinders respec- 

: ler that would function as the plate roller in a conven- 35 lively, to be continuously controlled to adjust the shear 

[ tional printing unit and the other contacting the blanket gj between the rollers and the cylinders at vari- 

cylinder. The coating rollers are disposed on the up- p^gg^ speeds for enhancing the coating operation, 

stream side of the plate and blanket cylinders respec- ix still another object of this invention to provide a 

tively of the coating assembly. retracting assembly for moving one of the plate and 

Although the coating apparatus described in the Jahn 40 blanket coating rollers horizontally into and out of en- 

^ patent is theoretically capable of carrying out the spot gagement with one of the plate and blanket cylinders, 

and blanket coating operations as described, in practice. f^j lifting the coating roller assembly away from 

. the arrangement shown in the Jahn patent is impracti- the cylinder for easy access during cleaning, 

cal, and would be of little use in a large scale printing it is still another object of this invention to provide 

' application. 45 means for translating the other coating roller into and 

Printers can produce high volumes of printed mate* out of engagement with the other cylinder, the out of 

rial rapidly through the use of modern printing presses. engagement position adapted to permit cleaning of the 

The presses are extremely expensive, and the amount of roller and associated apparatus. 

time required to reconfigure the press from one job to It is a still further object of this invention to provide 

another is non-productive, and costly. Accordingly. 50 control means responsive to sensing tachometers or 

there is a need for presses and associated coating appa- other means providing signals proportioned to press 

ratus that minimize the time required to clean up from speed coupled to the plate and blanket cylinders for 

one run, and set up and commence the next run. Al- controlling the rotation of the coating rollers and asso- 

though versatile coaters that can apply spot and blanket dated pick up and metering rollers for controlling the 

coatings are desirable, ordinarily only one coater at a 35 amount of coating material applied to the printed page, 

time is actually in operation. Where consecutive jobs It is a still further object of this invention to provide 

require the same sort of coating, particularly blanket control means for incrementally adjusting the relative 

coating, it may not be necessary to clean up the coater speed of the pickup, metering, and coating rollers rela- 

between jobs. However, the coating lacquers cannot be dve to the speed of the plate and blanket cylinders, 

allowed to dry on the rollers, and therefore, especially 60 It is a feature of this invention that coating rollers can 

when switching from blanket to spot coating or vice- be employed, because of the placement thereof on op- 

versa. or if there is a wait between jobs, it is necessary posite sides of the press unit, that are larger in diameter 

to clean up the coaters after each job is completed. In than those utilized in prior art coaters. The use of large 

addition, cleanup is necessary when switching between diameter coating rollers reduces the speed of rotation of 

different coating compositions, such as aqueous and u-v 65 the rollers, and thereby the tendency of the rollers to 

coatings. Such coatings are incompatible, and the coat- sling coating material off the surface by centrifugal 

ers must be cleaned between applications of such differ- force. This b especially advantageous in pattern or 

ent coatings. spotting coating operations, where the surface speeds of 
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the applicator roller and plate cylinder must be the 
same. The use of larger rollers reduces the centrifugal 
force produced at the surface of the applicator roller, 
thus greatly reducing the slinging or misting of coating 
material, when the present invention is employed. 
Slinging or misting of coating material greatly increases 
the difficulty of cleanup after a coating operation. 

While the novel aspects of the invention are set forth 
with particularity in the appended claims, the invention 
itself, together with further objects and advantages 
thereof, may be more readily understood by reference 
to the following detailed description of the invention, 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a side elevation of a two headed coater in 
accordance with this invention; 

FIG. 2 is an enlarged segmental side elevation of the 
plate coating assembly of the two headed coater of 
FIG. 1; and 

FIG. 3 is a segmental side elevation of the blanket 
coating assembly of the two headed coater of FIG. 1. 

Referring now to FIG. 1, a simplified view of a print- 
ing unit, preferably the last unit, of a multi-stage offset 
printing press is illustrated with the coating apparatus of 25 
the invention operatively associated therewith. The 
coating apparatus of this invention is specially adapted 
Qto allow it to be retrofitted to a variety of printing units, 
, neither during manufacture, or after a press has been 
.^Tiinstalled in a print shop. The damping and inking sys- 
;=^tems employed in a conventional printing unit are not 
H=shown. They may be omitted if the coating unit is de- 
spsigncd solely for coating, removed, or simply disen- 
l' !gaged or not used in a printing unit retrofitted for coat- 
"^fing in accordance with this invention. The unique con- 35 
'v3siruction of the two headed coater of this invention 
ff=pcrmits the coaling rollers to be moved into contact 
with the plate cylinder and blanket cylinder of the con- 
^ verted printing unit, and to be withdrawn to accessible 
^positions for cleaning when not in use. 
Ifi Printing unit 10 includes a plate cylinder 12 and a 
'counter rotating blanket cylinder 14. As used herein, 
Hplate and blanket cylinder refer to the assemblies includ- 
[^ing plates and blankets, and associated clamps and the 
ji^Jike, that are disposed in recesses 13 and 15 shown sche- 
^-^matically in the drawing for simplicity. Blanket cylinder 
Ml4 contacts an impression cylinder 16 under some pres- 
sure and the printed sheet is normally passed through 
the nip between the blanket and the impression cylin- 
ders in a manner well understood by those skilled in the 50 
art. Conventional drive means, including cylinder gear 
wheels, a main driver motor and associated controls, 
not shown, synchronize the rotation of the plate cylin- 
der, blanket cyhnder, and impression cylinder, with the 
rest of the press. 

A controller 20 continuously monitors the press 
speed through the use of a speed sensor, such as ta- 
chometer 22, which may be an optical encoder having a 
wheel 24 arranged to bear against the plate cylinder (or 
the blanket cylinder if it is more acces^ble) for provid- 60 
ing a continuous speed signal to controller 20. As used 
herein, the term tachometer is intended to encompass 
any device that provides a signal from which the rela 



Turning now to the spot coater assembly of the in- 
vention, the assembly 30 includes a coating roller 32, a 
pick up roller 34, and a metering roller 36, all joumalled 
in a conventional fashion in a laterally translatable 
frame 3S as will be more fully described in connection 
with FIG, 2. 

Referring to FIG. 2, pickup roller 34 is adapted to be 
at least partially immersed in a container 31 of coating 
material, such as lacquer 33. The container is omitted 
from FIG. 1 of the drawing, so as riot to obscure the 
remaining elements. Pick up roller 34 rotates counter 
clockwise, and metering roller 36, by virtue of the spac- 
ing at the nip and the relative speed thereof with respect 
to the pickup roller, controls the amount of coating 
material transferred to the coating roller 32 from pickup 
roller 34. Spot coating assembly 30 is shown in its re- 
tracted position in FIG. 1. In this position the assembly 
is accessible for cleaning, even while the press is run- 
ning. To this end, a work space is provided adjacent to 
20 the coating assembly on a platform 40 on which an 
operator may stand, to gain access to the spot coating 
assembly for service and cleaning. 

Referring now to FIG. 2, the spot coater 30 is shown 
in its operating position with coating roller 32 engaging 
plate cylinder 12. Each of the rollers 32, 34, and 36 of 
the spot coating assembly 30 is driven by a separate 
hydraulic motor 42, 44 and 46 respectively. Conven- 
tional hydraulic lines 49 convey pressurized hydraulic 
fluid from a pump and controller valves to the motors 
and provide for a return to the pump (not shown). The 
control valves are connected to controller 20. A speed 
sensor is provided on each of hydraulic motors 42, 44 
and 46. The speed sensors are connected to controller 
20 via sensing lines 50, 52 and 54. Controller 20 prefera- 
bly includes conventional displays such as digital for the 
press speed 60, metering roller speed 62, pickup roller 
speed 64, and plate coating roller speed 66. The speed of 
each of the metering, pickup and coating rollers is ad- 
justable by means of controls 68, 70 and 72 respectively 
that are coupled to the controller valves. In addition, 
controller 20 is responsive to the press speed as sensed 
by tachometer 22 for correspondingly increasing or 
decreasing the speeds of the motors driving pickup, 
metering and coating rollers, so as to maintain synchro- 
nization with the press. It will be understood that syn- 
chronization does not necessarily mean that all of the 
rollers are driven in such a manner as to provide zero 
slip (relative speed) at the nips, but rather that the de- 
sired conditions, which may include relative shear at 
the nips, are maintained as the press speed is increased. 
In accordance with a presently preferred embodiment 
of the invention, the relative speeds of the rollers are set 
while the press is running at a low speed, and the con- 
troller 20 adjusts the speeds of the motors driving the 
pickup, metering and coating rollers, to maintain the 
same relative speed as the press speed increases. By 
adjusting controls 68, 70 and 72, the relative speeds may 
be fine tuned at any press speed. 

As shown in FIG. 2, pickup roller 34 and metering 
roller 36 are driven directly by hydraulic motors 44 and 
46 respectively, while coating roller 32 is driven indi- 
rectly by the motor via gear wheels 79, 80, and 81. 
Those skilled in the art will recognize that the precise 
manner in which the rollers are driven may be changed 
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tive speed of the press may be determined. Many 

presses incorporate such devices internally, and the 65 to accommodate dilTerent arrangements, the particular 

outputs from internal tachometers of whatever sort are arrangement shown in FIG. 2 therefore representing 

often suiuble as speed signals for the coaters of the only an example of a presently preferred embodiment of 

present lnventk}n. the invention. 
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Frame 38 of spot coating assembly 30 is laterally While the invention has been described in connection 

translatable on horizontally disposed traverse rod 86 with a presently preferred embodiment thereof, those 

rigidly mounted in a support 89, which is attached to skilled in the art will recognize that certain modifica- 

coating unit 10. Frame 38 is attached to bearing blocks tions and changes may be made therein without depart- 

92 and 94, that slidably engage rod 86. Linear hydraulic 5 ing from the true spirit and scope of the invention, 

actuator 96 is attached to bracket 97 of frame 38 at one which accordingly is intended to be defined solely by 

end, and to support 89 at the other, for laterally translat- the appended claims, 

ing coating assembly 30 into and out of engagement What is claimed is: 

with plate cylinder 12 as illustrated in FIGS. 1 and 2 Coating apparatus for applying continuous or spot 

respectively. ^0 coatings to a plate cylinder and a blanket cylinder of a 

While plate coating assembly 30 is supported on a printing press in which the plate cylinder is disposed 

cantilevered arm of support 89 in accordance with a generally above the blanket cylinder and arranged so 

presently preferred embodiment of this invention, other jjj^j either of a plate coater and a blanket coater can be 

functionally equivalent arrangements might be useful serviced while the other coater is operating; 

on printing sUges having different configurations from 15 ^ retractable blanket coater disposed on onfe side of 

the ones shown. the plate and blanket cylinders for transferring a 

Referring now to FIGS. 1 and 3, the blanket coatmg ^^^^ coating material to the blanket cylinder; 

assembly 100 of the invention is shown. Like the spot ^ retractable plate coater disposed on a side of the 

coating assembly, blanket coating assembly 100 mcludes ^^^^^^^ cylinders opposite the blanket 

a pickup roller 104 extendiiig into a tray 105 adapted to 20 ^^j,^^ applying coating material to said 

contain a supply of coating liquid, such as lacquer or the cvlinder- 

hke. Pickup roller '^'^[''^^^^^ blanket coater retracting means for moving said blan- 

the coating hquid onto ^'^^"^.^^/^^^^^ ket coater between an operating position in contact 

amount determined by metenng „ ^ith said blanket cylinder and a service position 

metering and blanket rollers are driven by hydraulic 25 ^ ui^^v^, ^«T;n^^r. 

mmors 1 10 112 and 114 respectively, cither directly or out of contact wi h the blanket cyhnder; 

^n«r wkeS manner to ihe plate coater aL plate coater retracting means for movmg said plate 

J^dvTes^rib«^^ The moTors arc supplied with pressur- coater between an operating position m contac 

[z'd 'hydSrhdd t^^^^^ linesTl6 in the manner with said plate cylinder and a service position out 

already described in connection with the plate coating 30 of contact with the plate cylinder; and 

assembly 30. Similariy, speed sensors, not shown, are lifting means for hfting the blanket coater away from 

operativelv engaged with each of the rollers or the the blanket cyhnder so that when one of the plate 

motors to' provide feedback signals representing the and blanket coaters is operating and the other is out 

rotational speed of the rollers. of contact, the out of contact coater may be ser- 

Blanket coating assembly 100 is carried by bearing 35 viced without interfering with the operation of the 

blocks 120 and 122 slidably mounted on traverse rod operating one of the plate and blanket coaters. 

124, which is rigidly attached to cantilever arm 130 of 2. The coating apparatus of claim 1 in which the plate 

carriage 132. Linear hydraulic actuator 133 has one end coater comprises a plate coating roller and in which the 

136 coupled to a bracket 138, which is attached to blan- blanket coater comprises a blanket coating roller and a 

ket coating assembly 100 by bolls 141, or in other con- 40 piate coater motor for routing said plate coating roller; 

venient fashion. Operation of actuator 134 translates a blanket coater motor for rotating the blanket coating 

plate coaling assembly 100 into and out of engagement roller; and also comprising 

with blanket cylinder 14. Carriage 132 is attached to speed sensor means for providing a press speed signal; 

Ufting cable 134, which extends up track 140 to conven- ^nd 

tional Ufting means (not shown) to permit blanket coat- 45 control means responsive to the press speed signal for 

ing assembly 100 to be raised to the position shown in controlling the speed of the plate coater motor and 

phantom in FIG. 1, for cleaning or other servicing. the blanket coater motor. 

Conventional means, such as a linear hydraulic actuator 3 coating apparatus of claim 2 wherein sid speed 

atuched to cable 134» are employed to pull carriage 132 ^^^^ comprises tachometer means coupled to 

to the raised position. It will be appreciated by refer- 50 jj^^ pj^^^ cylinder and the blanket cylinder, 

cnce to FIG. 3, that it is necessary to laterally transUte ^ coating apparatus of claim 2 further compris- 

assembly 100 to the left before raising the carnage, m , ^ .^^^ ^^^^^ transferring a coating liquid to 

order that blanket coating roller 106 will clear the pe- ^^j^^^ ^^jj^^. ^ metering roUcr for con- 

riphery of plate cylinder 12, as the carnage is raised. ^^^^^ ^-^^ Uansferred to the 

When the carriage is raised, space is created on plat- 55 ^^atinc roller 

form 150 for an operator to service blanket coatmg P ^ ^^^.^^ apparatus of claim 4 further compris- 

"Ttlu J^understood that a second controUer unit ^otor means for rotating the pickup roller and the 

similar to controller 20 is pr^^^ Tm'St^g apparatus of claim 5 wherein said 

dSgs, because the connections thereto would ob- the speed of the pickup roller and Uie metenng 

scure the remaining elements of the invention and are in roller m response to the pr«s speed signal 

any event identical to those already shown and dc- 7- TTie coating apparatus of cUum 2 further compns- 

scribed in connection with the plate coaler. As was the 65 ing a pickup roller for mmsfemng a coatmg Uqutd to 

case in connection with spot coater 30. hydraulic motor the blanket coatmg roller and a metenng roUer for 

14 drives coating roller 106 through an intermediate controlling the amount of coatmg liquid transferred to 

gear 152 in conventional fashion. the blanket coating roller. 
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8. The coaling apparatus of claim 7 further compris- 
ing motor means for rotating the pickup roller and the 
metering roller. 

9. The coating apparatus of claim 7 wherein said 
control means is connected to said motor means for 5 
varying the speed of the pickup roller and the metering 
roller in response to the press speed signal. 

10. Coating apparatus for a printing press including a 
plate cylinder and a blanket cylinder, comprising: 

a coating assembly including a coating roller engag- 10 
ing one of the plate cylinder and the blanket cylin- 
der, a pickup roller engaging the coating roller, and 
a metering roller; drive motors coupled to each of 
the coating roller, the pick up roller and the meter- 
ing roller; and 15 

speed sensor means coupled to a printing press and 
responsive to the speed of the press and coupled to 



the drive motors for independently controlling the 
rotational speeds of at least two of the coating 
roller, the pickup roller and the metering roller. 

11. The coating apparatus of claim 10 in which the 
speed sensor means comprises a tachometer coupled to 
the press. 

12. The coating apparatus of claim II in which the 
tachometer is coupled to the plate cylinder of the press. 

13. The coating apparatus of claim 10 comprising 
individual speed controllers for each of the drive mo- 
tors, so that the relative speed at the nip between any 
two adjacent rollers can be adjusted. 

14. The coating apparatus of claim 13 further com- 
prising means for maintaining the relative speeds of the 
pickup, metering and coating rollers as the press speed 
varies. 
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[57] ABSTRACT 

An addition to a multi-color lithographic offset printmg 
press comprising a self-contained coating unit moveable 
into and out of operative relationship with the last stage 
impression cylinder without interrupting or disrupting 
pnntmg taKing place in this last stage. The coating unit 
includes a special blanket cylinder, a transfer roller and 
doctor or metering means to control the amount of 
coating material on the trsmsfer roller; Inclined tracks 
are provided to guide the coating unit into and out of 
operative relationship with the impression roller of the 
last printing stage. 

17 Claims, 3 Drawing Sheets 
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coating means utilizes the blanket roll of the last unit of 

RETRACTABLE COATER ASSEMBLY the press» and this last unit cannot be used for color 

INCLUDING A COATING BLANKET CYLINDER application means when it is used for coating. For exam- 
ple in a foiir color press, utilizing the coating apparatus 

BACKGROUND OF THE INVENTION 5 of the *414 patent would then permit only three colors 

This invention relates to coating printed sheets. It printed in in-line, single pass operation, 

more particularly refers to a process and apparatus for U.S. Pat. No. 4,796,556 discloses an offset litho- 

coating sheets which have been printed on offset print- graphic apparatus with a plate cylinder and a blanket 

ing equipment cylinder, and an in line coater to apply liquid coatings 

In many applications it is desirable to apply a spot or either in a pattern or over the entire workpiece. The 

overall coating to a printed sheet. For example, a UV apparatus has a carriage which moves the coater be- 

curable or water-soluble polymer finish may be applied tween a first position operative association with the 

to a workpiece printed by offset lithography. The coat- plate cylinder of the lithographic press unit (see full line 

ing on the sheet i» quickly dried while the surface of the of unit 72 in FIG. 1) and a second position in operative 

ink is stiU tacky. This coating avoids the need for pow- association with the blanket cylinder of the lithographic 

der driers sprayed between sheets to present offsetting press unit (see broken line of unit 72 in FIG. 1). In the 

of oxidation-dried inks that are slow to dry. These coat- first position the coater applies spot coating, and in the 

ings are also useful for providing a glossy finish that second position the coater applies coating over the 

unproves the rub-resistance of the workpiece and im- entire sheet. 

proves its overall appearance andfeeL Finally, adhesive 20 Satterwhite U.S. Pat No. 4,308,796 discloses appara- 

coatings may be appUed to printed packaging; for exam- tus for adapting an offset lithographic press to flexo- 

ple, heat-set adhesives may be applied to enable attach- graphic operations, the flexographic operation being 

ment of a feature such as clear plastic bubble of a pack- ^ either for coating or printing. Coating is achieved by 

age used to ^play the product It is said tiiat Ultravio- applying a photosensitive plate to the Utiiographic blan- 

let cured andiaqueousoverprmtcoatmgs are, by some 25 ket roU of die offset press. A transfer roll supplies coat- 

mea^aits^e fastest growmg segments of the pj^^^^ ^ ^^^^^^ ^ y^e mamier but 

pnn gm ustry. , . . ^ j.«= with a flexographic plate having raised image areas. 

Apphcation of coatings to a workpiece is made diffi- Ma^osch U.S Pat. No. 4,397.237 discloses a pivoting 

cult by vanous requirements. For example, tiie coating ;„vj«/cTL™ j« mr^ -Jv 

should be jnifom and its thickness ^ould be con- 30 se^n^ary mking s>^em ( B m FIG. 2). 

trolled. M9?^er, the aqueous coating should be ap- ^^^^.^ ^-^^ ^'391.791 discloses a sheet 
pUed quickly, before its vehicle evaporate causing it to * ^T^^' l^^""^ moves mto fengagement with vanous cyl- 

tiucken. Finally, it is desirable for the coater to operate mders m a press dehvery area. ^ , ^ 

"in line'^ with the press that prints tiie workpiece to take . Knodel et al U.S. Pat, No. 3,91^ discloses a coat-, 

fuU advantage of tiie fast drying capabiHty of coatings 35 mg assembly, which mcludes a fountam ro^^ 

and generally to simplify the manufacture of printed ^^^^ ^ apphcator roU for coating band, of nbbon 

coated workpieces. material. The coaler is horizontally displaceable on an 

Butier U.S. Pat No. 4,270,483 discloses an in line auxihary frame, 

coating apparatiis for attachment to a conventional ^.S. Pat. Nos. 4,615,293 and 4,706,^1 disclose 

offset Uthographic printing press. The apparatus in- 40 separate duplex coating units disposed downstream of a 

eludes asetofroUersO-e., pick-up roller 14 and appUca- printing press. The units permit coating of selected 

tion roller 16) to deliver coating material from a reser- portions of die workpiece using a reHef plate or permit 

voir 18 to a standard press unit blanket roll 108. A me- blanket coating. 

tering rod 40 meters the amount of coating transferred Switall U.S. Pat No. 4,617,865 discloses a coater that 

to application roller 16. 45 can be pivoted into and out of position in contact with 

An in line coater sold by Norton Burdett Co. of blanket cylinder of the press unit; the coater being 

Nashua, N.H. has a single roller driven directiy by a retractable with the same limits as that of the Di Rico 

D.C. motor. The roller is a gravure cylinder that trans- device, i.e., the coating and printing functions cannot be 

fers coating to a standard press unit blanket cylinder. performed simultaneously. 

The coater is attached to a pivoting arm, and the unit 50 Jirousek U.S. Pat. No. 2,320,523 discloses a self-ad- 

can be pivoted away from the press unit when the justing dampening roll. 

coater is not in use. Edwards U.S. Pat. No. 4,222,325 discloses a retract- 

Another in line coater, sold by IVT Colordry, Inc. of able dampening and inking unit. 

Fair^eld, Conn., applies coating from a reservoir pan to Egnaczak U.S. Pat. 3,800,743 discloses a coater for a 

a standard press unit blanket cylinder using a pick-up 55 photoelectronhoretic process. 

roUer that delivers a coating supply to an applicator DeLigt U.S. Pat. No. 3,397,675 discloses a coating or 

roller, the applicator roller applies the coating to the printing station having its applicator and transfer rolls 

blanket cylinder of a press unit attached to pivotaUy mounted supporting frames. 

Kumpf U.S. Pat No. 3,768,438 discloses a coater in Some commercial presses, such as Heidelberg GTO 

which a fountain roUer dips into a coating reservoir and 60 and MO include an extra blanket cylinder e.g., for num- 

transfers liquid coating material to a feed roller. The bering, printing extra colors, perforating, center slitting, 

feed roller in turn transfers coating material to a coating etc. This added cylinder is a fixed part of the press, and 

roller that coats a sheet fed between the coating roller does not retract with associated equipment for number- 

and a format roller. Lug or imprinting* 

Di Rico U.S. Pat. No. 4,685,414 discloses a process 65 c^^^^^.r^^r ^r^r^^r^.^^. 

and apparatus for use in combination with an existing SUMMARY OF THE INVENTION 

press unit wherein the coating means is retractable, to This mvention generally features apparatus that oper- 

be used or not as the printer requires. In this device, the ates on line with a sheet-fed lithographic printing press 



unit to apply a liquid coating to a sheet workpiece. The 
apparatus includes a liquid coating supply means, a 
special coating blanket cylinder (in addition to the blan- 
ket cylinder of the press unit), and means for metering 
and transfering coating material operatively connected 
to the coating blanket cylinder and to the liquid coating 
supply means, for controlling the amount of coating 
supplied onto the coating blanket cylinder from the 
supply means. Structural members integrate the means 
for metering and transfering coating and the coating 
blanket cylinder into an independent, cooperatively 
operating, coating assembly. The apparatus also in- 
cludes a means for positively driving the coating blan- 
ket cylinder in association with the press unit impres- 
sion cylinder and mounts for guiding movement of the 
coating assembly between an operative position, in 
which the coating blanket cylinder is operatively en- 
gaged with the press unit impression cylinder, and an 
off imprint (or off-impression) position, in which the 
coating blanket cylinder and drive is slightly separated 
from the impression cylinder (i.e., separated suffldently 
to prevent contact). In the operative position the coat- 
ing blanket cylinder can be accurately adjusted relative 
to the impression cylinder. Moreover, the coating as- 
sembly can be actuated so the coating blanket cylinder 
is slighdy separated from the impression cylinder. Such 
adjustment and actuation are achieved without a 
change in the coating blanket cylinder position relative 
to the coating metering and transfer means. 

The system is especially adaptable to press types such 
as the Heidelberg Speedmaster line of presses, where 
there is access on the impressimi cylinder of the last 
press unit, between the press blanket cylinder and the 
sheet transfer cylinder of the delivery, to add a blanket 
cylinder for coating. The coatiug blanket cylinder is 
adapted to provide a coating surface, wMch preferably 
is the same basic diameter as the standard printing blan- 
ket cylinder. By "adapted to provide a coating surface", 
we mean that the coating blanket cylinder can receive a 
standard resilient blanket, or it can receive a relatively 
hard or resilient relief plate. Alternatively, the cylinder 
could have a surface with permanent relief. For spot- 
coating, the coating blanket cylinder carries a photo- 
polymer relief plate. This cylinder is also preferably 
equipped for circumferential and lateral (side) register 
to enable accurate positioning of the plate. Fin register 
may also be suppHed for pre-positioning of the plate 
relative to the positions of upstream printing plates. 
Pin-register may be supplied in lieu of, or, in conjunc- 
tion with circumferential and side register means. The 
photopolymer plate may be installed in the same blanket 
reels or clamps as provided for the blanket, or, may be 
attached to tiie cyliader, independent of the blanket 
clamping provisions. 

The coating blanket cylinder continuously delivers a 
smooth, uniform metered amomit of liquid coating ma- 
terial to one position of a sheet workpiece carried on the 
press unit impression cylinder, while at the same time, 
printing is unmediately being applied by the press unit 
blanket cylmder, prior to coating, to a different position 
of the sheet workpiece. 

Preferred embodiments of the mvention are charac- 
terized as follows. The mounts guide the coating assem- 
bly to move to a fully retracted position in which the 
assembly and particularly the coating blanket cylmder 
are completely disengaged from the press unit impres- 
sion cylmder at a remote location from the press unit 
cylinders. The coating transfer means comprises a trans- 
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fer (delivery) cylinder (e.g. an engraved or smooth 
cylinder) m operative contact with the coatmg blanket 
cylinder, as well as a metering means (an elongated 
blade or a metering roil) for metering the amount of 
coating carried on the transfer cylinder. The coating 
assembly is mounted on an inclined support attached to 
the press frames of the deUvery section of the press. 
Coating is circulated by recirculation means. Coating is 
supplied between the transfer means and the metering 
f means, flows longitudinally along the length of the 
transfer and metering means and cascades at the ends 
thereof to a drip pan positioned below the metering 
means. A drip pan outiet is in operative association with 
the recirculation means, and the coating supply means 

15 communicates* with the recirculation means, to supply 
recirculated coating to the transfer and metering means. 
The coating blanket moimted on the blanket cylinder 
and the press unit impression cylinder have substantially 
the same effective operating diameter. The apparatus 

20 includes means to control pressure or width of the nip 
between the transfer cylinder and the coating blanket 
cylinder. The apparatus also includes means to control 
the actuation, adjustment and speed of the transfer cyl- 
inder relative to the blanket cylinder. A gear adapted 

25 to positively, drivingly,, couple the coating blanket- cyl- 
inder to the impression cylinder when the assembly is in 
the first (operating) position. The apparatus also in- 
cludes means for adjusting the coating blanket cylinder 
relative to the press unit impression cylinder while the 

30 two cylinders remain drivingly engaged. An adjustable 
^^op controls the nip between the coating blanket cylin- 
clcr and the impression cylinder, without chail|mg the 
relationship between the coating blanket cylinder and 
the liquid coating metering and transfer means. The 

35 coating blanket cylinder'can be lightweight (aluminum) 
with means enabling lateral and/or circumferential reg- 
ister adjustment relative to the adjacent press impres- 
sion cylinder. 
This invention thus provides a direct coating system 

40 for a sheet fed printing press, preferably a multi-color 
press, and enables in line printing and coating at the 
same time on a single press unit, thus maintainiug the 
printing capability of tiie printing press unit. When a 
press unit (preferably the final press unit) is retrofitted 

45 with the retractable coating assembly of this invention, 
an existing impression cylinder in the press unit acts as 
a common impression cylinder, so that ink is first ap- 
plied to a sheet being fed on the impression cylinder and 
a coating is applied directly to the sheet over the last ink 

SO application. After this dual sequential application of ink 
and coating onto a sheet on the same impression cylin- 
der, the coating can be suitably dried by air, infra- red 
heat, ultra violet radiation or any other means adapted 
to quickly dry the coating. 

55 This apparatus is capable of delivering a metered 
amoimt of coating through a special blanket roll to a 
sheet carried by the last impression cylinder in a print- 
ing press substantially without interrupting or changing 
the printing process. It allows spot coating or overall 

60 coating as may be desired by the printer. It operates 
without the use of bulky complex metering systems, yet 
the apparatus is versatile in that the printer can bring the 
coater in line or not, as he desires, without changing or 
interfering with ah existing printing operation. Adjust- 

65 ment of the coatmg blanket cylinder and entire assem- 
bly is made relative^to the impression cylinder to com- 
pensate for various sheet thicknesses to be printed. The 
assembly is furthermore actuatable while still drivingly 
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engageable with the impression cylinder, to on offposi- deliver a predetermined quantity of liquid coating, sub- 
tioning of the cylinder when operating in the first posi- stantially evenly along the surface of the transfer roller 

10. This metering assembly 14 includes a rotatably 

The entire apparatus is further retractable to the sec- mounted journal 20 which is generally parallel to the 
ond position by a simple retraction device, such as a 5 axis of the metering roller 10. Mounted substantially 
linear-actuator, winch, hydraulic cylinder or the like centrally about the journal 20 is a housing 22 from 
(not shown), up an inclined plane (the same plane as for which a blade clamp 24 extends. A doctor blade 26 is 
movement for adjustment and actuation), to provide positioned in the blade clamp 24 and is angularly posi- 
access to: (1) the coating blanket cylinder for changing tioned against the metering roller 10. The doctor blade 
blankets, packing, clean up, maintenance, etc.; (2) the 10 26 is suitably made of blue spring steel, suitably about 
standard printing blanket cylinder (3) the impression ten thousandths of an inch thick, and suitably extends 
cylinder and (4) the sheet delivery area, beneath the out of the clamp 24 about one-half inch. The angular 
coating apparatus, housing the conventional Infra red position of the blade 26 may be about 40* to a tangent to 
. or UV drying unit. In this second retractable position, the transfer rojler surface. It has been found to be useful 
the apparatus may be used as a seat by the operator, as 15 to force the doctor blade 26 against the transfer roUer 10 
desired, for standard printing press unit operation. with a pressure of about one-half to one pound per 

A gear cover is provided about the blanket cylmder linear inch. The transfer roll (with the metering device) 
gear and is designed to rcsiliently sealingly engage the is mounted at each end thereof m a common frame 16 
gear cover of the printing unit to which the coating which is in turn rotatably supported in a coater assem- 
apparatus is installed. When the coating unit is re- 20 bly housing 46. Frame 16 is pivotally rotated, or other- 
tiacted, a cover is supplied to seal the cutout in the press wise moved, by cylinder 57, not shown, to adjustably 
gear cover. Therefore the integrity of the oil bath is engage transfer roll 10 to a lightweight (e.g , aluminum) 
maintained within the press gear cov^ in both operat- coating blanket cylinder 40 for proper coating applica- 
ing and retracted positions of the appSatus, tion. Movement of frame 16 does not affect pressure 

A specific sequence of actuation of the transfer roll 25 between roller 10 and blade 26. Likewise, movement of 
relative to the coating blanket cylinder, and actuation of housing 46 does not affect the pressure setting, or the 
the coating blanket cylinder (and, therefore, of the en- relative positions, of transfer roll 10 and coating blanket 
tire assembly) relative to the impression cylinder for cylinder 40. Adjustable stop 18 is provided to set a light 
proper coating operation, is specifically discussed later 'Tdss" pressure between roller 10 and cylinder 40. 
herein. Tins apparatus is well adapted to be bmlt into a 30 A drip pan 28 having an outlet is provided, and is 
new printing press or to be retrofited bto existing positioned below the transfer roller 10 and the metering 
equipment ^ assembly 14. The pressure exerted by the doctor bladt 

Other feathers and advantages of the invention will 26 against the metering roller 10 can be adjusted by 
be apparent from the following description of the pre- means of two adjustment screws 27 which extend to 
ferred embodiment. 35 corresponding adjustment brackets 29 clamped on the 

BRIEF DESCRIFHON OF THE DRAWINGS is preferred that the adjustment screws are 

attached to the brackets off center with respect to the 

FIG. 1 is a side view of the coating apparatus includ- axis of the axle 20 so that the rotation of these adjust- 
ing a diagrammatic view of a printing press with which ment screws will pivot the axle 20 whereby changing 
it is operatively associated. In this FIG. the cylinders of 40 the pressure of the doctor blade 26 on the roller 10. A 
the coating assembly are shown in solid in their coating cover may be provided over the coatmg 12 and roller 
opmdng position and in phantom in their retracted 10. 

position. Tie coating apparatus is shown in section. A coating blanket cylinder 40 is provided in opera- 

FIG. lA is a side view of stop on the coating appara- tive, takeoff contact with the transfer roller 10. The 
tus of FIG. 1. 45 blanket roller has its own journals rotatably mounted, 

FIG: 2 is a diagrammatic side view of a set of coating suitably in needle bearings, and supportingly attached 
application rollers showing details of controls for posi- to the same housing 46 as supports the common frame 
tively, drivingly, linking these roUers to a printing sys- 16 for the transfer roUer and metering assembly. This 
tem; and housing 46 is slidably mounted on rails 48 which, in a 

FIG. 3 is similar to FIG. 2 showing a schematic view 50 preferred embodiment of this invention, are inclined so 
of controls for the coating apparatus hereof for adjust- as to easily move the coating assembly into and out of 
ment, actuation and retraction of the coating assembly the line as well as provide a guide for adjustment and 
relative to the press, actuation and adjustment of the actuation of the coating blanket cylinder (and entire 
transfer roll relative to the coating blanket cylinder and unit) relative to the impression cylinder of the press, 
the metering means relative to the transfer roll. 55 ' Specifically, the housing 46 is mounted on bearing 

FIG. 4 is a cross-sectional view taken along lines 4—4 blocks 50 that are in turn slidably mounted on the two 

from FIG. 1, parallel rails 48. The rails 48 are mounted on rail sup- 

SPECIFIC EMBODIMENTS OF THE adapted to be directly connected to 

INVENTION P^^^ 

. 60 Hydraulic cylinders 58 each with an adjustable clevis 

This mvention will be described with reference to the 62 are mounted on opposite sides of the housing 46 to 

drawing in which like parts have been given like refer- provide proper actuation and a *Tdss" pressure contact 

ence characters. between the coating blanket on the special blanket cyl- 

Referring now to FIGS. 1 and 4, the coatmg appara- inder 40 and the sheet on press impression cylmder 66. 

tus assembly of this invention comprises a transfer roUer 65 Suitably a latch 60 is provided to insure positive posi- 

10, joumalled for rotation, onto which is fed coating tioning and lock up of the entire coating assembly with 

material 12, and a metering assembly 14 which is suit- relation to the printing unit, i.e., the coating blanket 

ably adjustably mounted relative to the transfer roH to cylinder 40 with the impression roller 66. 
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Double adjusting screws 30 and 32 are supported by A uniform amount of liquid coating is contmuously 
support 36 attached to housing 46. Screw 30 bears transferred to the blanket roller 40 at the nip between 
against stop block 38, attached to the press frame. the blanket roller 40 and the transfer roller 10. The 
Screw 32 is locked by nut 34. Rotation of screw 30 blanket roller 40 m turn delivers that coating to the 
provides for paper pressure adjustment and thickness 5 workpiece as the workpiece travels through the nip 
changes in sheet stock, while setting screw 32 provides between the blanket roller 40 and the unpression roller 
a safety such that gears mounted on the coating blanket 66. Changing the speed of roller 10 results in a change 
cylinder and press hnpression cylinder, cannot be of coat weight added to the sheet, 
meshed beyond a preset point while in the coating mode When the coater is not m use, latch pin 60 is released, 
of operation. Once nut 34 is tightened, the nut is fixed 10 and a motorized drive moves the coating unit back 
(as if it were welded or pinned) for a specific screw 32 along the rails 4S away from the printing rollers, 
setting. Clearance "Sc * in FIG. 1 depends on the thick- More specifically, when using an acrylic water based 
ness of the sheet, Sf which is generally between 0.000 to coating, a suitable transfer roller may be a quadrangular 
0.030 inches. As shown in FIG. 1, clevis 62 is adjusted cell cylinder, having about 140 hnes/inch, each square 
such that a clearance exists within cylinder 58, between 15 mch of cells carry 15 cubic bilfion microns of coating. A 
the piston and cylinder wall. The piston serves as an suitably engraved roller is sold by Pararco Roller Co. of 
**OFP* stop for the coating assembly when the asscm- Dallas, Tex. (Exact roll cell nomenclature is: 140 Roto- 
bly is actuated, A separation will therefore exist be- flo/138 for an optimum roll surface structure.) An 
tween the blanket and sheet when in the "OFF" impres- acrylic water-based coating having about 45% solids 
sion position. For a theoretical 0.000 sheet thickness, Sc 20 can be applied to achieve an optimum dry coat weight 
should be set for 0.060 inches approximately. of 0.4-0.6 pounds per 1000 square feet, using a roll 

A gear-motor 80, whidi may be hydrauhc or electric, speed of 1:1 with that of coating blanket roll 40. 
is suitably provided to drive the transfer roll 10. Suit- Referring now to FIG. 2, there is shown a portion of 
able motorized means is provided to retract the coating a coating apparatus assembly including fransfer roller 
assembly into and out of operative relation with the 25 10, coating material 12 fed from a supply thereof 13 and 
impression roller 66, up and down the rails 48. metered onto the roller by means of a doctor blade 

The coating assembly is shown in cooperative rela- assembly 14, including a drip pan 28. The transfer roller 
tionship with a conventional series of . printing rollers. 10 is suitably driven by direct drive gear motor 80 
The coatmg blanket on blanket cylinder 40 is in light whose speed is controlled by a controller 82 responding 
**kiss" contact with the sheet on unpression cylinder 66, 30 to sensor 84 which senses the speed of the coating blan- 
the shee^ on the impression cylinder being also in ket cylinder 40. Controller 82 is adjusted to provide a 
contact twth a printing blanket on blanket cylinder 70;^ preset surface speed raSo, 1:1 or less, between roller 10 
impression cylinder 66 thereby serves as a dual impres- and cylinder 40,'the slowest surface being that of roller 
sion cylinder, first for printing and next for coating. The 10. Impression cylinder 66 includes a sheet gripper 95. 
sheet work piece is shown at 72. 35 The coating blanket on^blahket-cylinder 40; and associ- 

The coater is first locked mto operation on the press ated drive gear 40', preferably have the same operative 
unit by lowering it along the rails 48 toward the press diameter as the impression cylinder 66 and press gear 
unit and engaging clevis 62 to lug 61 mounted on the 66'. Gear 40* is directiy driven by press gear 66' of 
press through releasable latch pm 60. In operation, gear- cylinder 66 so as to insure a positive drive relation there 
motor 80 mounted on housing 46 rotates the roller 10 as 40 between. In FIG. 2, no worisheet is shown in this figure 
coating fluid is pumped under pressure from a fluid for clarity. Index marks are placed on adjacent gears to 
reservok (not shown) to an inlet opening in the doctor insure proper register of adjacent cylinders. The gear 
blade assembly. From there, coating spreads over the pitch line separation "P.L.S.'* is approximately equal to 
Q surface of roller 10 and is distributed by the doctor the sheet thickness "ShtThk.", Sf, shown on cylinder 
blade 26. A continuous flow of coating is maintained 45 66. D40 is a broken line corresponding to the outer diam- 
over the surface of the roller 10 and excess coating is eter of the blanket on cylinder 40, and the pitch line of 
recovered through a drip pan 28, with an outlet for gear 40' and Des is a broken line correspondmg to the 
recyclmg. In this way, sufficient flow is maintained to outer diameter of impression cylinder 66 and the pitch 
provide a flooded nip of coating between roller 10 and line of gear 66'. R40 is equal to Kee and thus D40 and Des 
blade 26 and to provide uniformity of coating along the 50 are equal. 

rollers' length. The amount of coating carried by the Referring now to FIG. 3 which is similar to FI(j. 2, 
metering roller 10 can be adjusted somewhat by turning there is shown the same three rollers, the transfer roller 
screws 27 to adjust the pressure between doctor blade 10, the coating blanket cylinder 40 and the dual, com- 
26 (or a metering roller) and the transfer roller ID, as mon, impression roller 66. The transfer roller 10 and the 
described above. Hydraulic cylmders 58 serve to pull 55 coating blanket roll 40 are shown commonly mounted 
the enth-e unit against the press with a force that can be in assembly 46 via bearing blocks 50, on inclined rails 
adjusted by adjusting the pressure in the cylmders 58. 48. There is shown in this figure a first cylinder 57 with 
Screw 30 adjusts "ON" pressure between the coating stop 18 which adjusts the pressure m the nip 90 between 
blanket on blanket cylinder 40 and a sheet carried on the transfer roller 10 and the coating blanket on blanket 
impression cylinder 66. Cylmders 58 ftoher serve to 60 cylinder 40. A second cylinder 58 and screw 30 are 
separate the coating blanket cylinder from the impres- provided to control the spacing in the nip 94 between 
skjn cylinder while gears mounted on the adjacent cyl- tiie coating blanket on the blanket cylinder 40 and the 
inders still remain m mesh. Separation or clearance "Sc" dual impression cylinder 66 to accomodate a particular 
in FIG. 1 is about 0.060 to 0.030 inches to provide an sheet tiuckness. The last color printing blanket roll 70 is 
"OFF* condition of the coater assembly to stop appli- 65 not shown for clarity. Frame 16 pivots at P in FIG. 3. 
cation of coating. As the blanket cylinder 40 rotates in FIG. 4 is a sectional view taken along lines 4 — 4 of 
direction R, coating is applied to the just printed sheet. FIG. 1 showmg relationship or roll lengths to each 
Transfer roller 10 rotates as shown by direction R'. other, a cover A' about the coating blanket cylinder 
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drive gear, lateral and circumferential register provi- 
sions for the coating blanket cylinder, B' and C respec- 
tively and other component parts shown in FIG. 1. 

As best shown in FIG. 4, housing 46 is offset to the 
inside of the press frame in the area of the bearings for 5 
coating cylinder 40, and therefore clears the press frame 
in this area. The remainder of the housing may lie along 
the inclined surface of the &ame; that is, directly above 
the frame. This offsetting of housing 46 prevents having 
to alter (cut away) a portion of the press frame adjacent 10 
the bearing. 

For sequencing of rolls for proper coating operation, 
the following procedure is followed: 
"ON" 1. Transfer roll actuates to coating blanket 

cylinder upon actuation of press blanket cylmder of 15 

l^t printing unit 
2, Coating blanket cylinder actuates to sheet on press 

impression cylinder upon one full revolution of 

press* 

"OFF** 1. Transfer roll separates from coating blan- 20 
ket cylinder upon actuation of blanket cylinder of 
preceeding press unit 

2. Coating blanket cylinder separates from the sheet 
on the press impression cylinder upon actuation of 
the press blanket cylinder of the last printing unit 25 

OTHER EMBODIMENTS 

Other embodiments are within the following claims. 
For example, other doctor blade arrangements may be 
used to doctor the coating from the transfer roller 10, 30 
such as a system utilizing a reverse angle blade or hav- 
ing dual blades and haviitg a coating inlet between fhe 
two blades. A roll, or roller means, may also replace the 
doctor blade arrangement Other types of engraved or 
smooth surfaced cylinders may be used. Other types of 35 
presses may be used in conjunction with the coater, but 
offeet lithographic sheet feeding presses are preferred. 

I claim: 

1. An apparatus for applying a liquid coating to a 
sheet workpiece, said apparatus being adapted for oper- 40 
ation on Ihie with a unit of a sheet-fed lithographic 
printing press, said press unit comprising a press unit 
blanket on a press unit blanket cylinder engageable at a 
first printing location on a sheet workpiece on a press 
unit impression cylinder; said apparatus comprising: 45 

a liquid coating supply means; 

a coating blanket cylinder adapted to provide a coat- 
ing surface; 

a means for metering and transferring liquid coating 
material operatively connected to said coating sur- 50 
face on said coating blanket cylinder and to said 
liquid coating supply means, for applying a con- 
trolled amount of coating on said coating surface of 
said coating blanket cylindex^ 

structural members integrating said means for meter- 55 
ing and transferring coatmg material and said coat- 
ing blanket cylinder into an independent, coopera- 
tively operating, coating assembly; 

means for positively driving said coating blanket 
cylinder in association with said press unit impres- 60 
sion cylindei^ and 

moimts for guiding movement of said coating assem- 
bly between an operative position in which said 
coating surface on said coating blanket cylinder is 
operatively engaged with a second location on said 65 
sheet on said press imit impression cylinder and an 
off imprint position in which said coating surface 
on said coating blanket cylinder is slightiy sepa- 



rated from said sheet workpiece on said press unit 
impression cylinder, said coating assembly includ- 
ing said means for metering and transferring coat- 
ing material, remaining intact during movement of 
said coating assembly; 
whereby in said operative position, said coating sur- 
face continuously delivers a smooth, uniform, me- 
tered amount of said liquid coating material to said 
sheet workpiece on said impression cylinder at said 
second location on said impression cylmder while 
printing is being applied by said press unit blanket 
to said sheet workpiece at said first location on said 
impression cylinder, 

2. The apparatus of claim 1 wherdn said means for 
metering and transferring coating comprises a transfer 
cylinder in operative contact with said coatmg surface 
on said coating blanket cylinder and means for metering 
the amount of coating carried on said transfer cylinder. 

3. The apparatus claimed in claim 2 wherein said 
means for metering is a doctor means comprising an 
elongated blade edge portioned against said transfer 
cylinder, 

4. The apparatus claimed in claim 1 wherein said 
coating assembly is mounted on an incHned support. 

5. The apparatus claimed in claim 1 further including 
a drip pan positioned below said metering and transfer- 
ring means comprising an outiet, and' recirculation 
means m operative association with said outlet, said 
liquid coating supply means communicating with said 
recirculation means to deliver recirculated liquid coat- 
ing material to said means for metering and transfering. 

6. The ^paratus claimed -in claim > wherein said 
coating surface pn said, vcoating, blanket cylinder, and 
said impression; cylinder have substantially the same 
effective operating diameter, 

7. The apparatus claimed in claim 2 including means 
to control the nip betwen said transfer cylinder and said 
coating surface on said coating blanket cylinder. 

8. The apparatus claimed in claun 1 including a gear 
adapted to positively couple said coating blanket cylin- 
der to said impression cylmder when said coating as- 
sembly is in said first operatmg position. 

9. The apparatus of claim 1 further comprising means 
for adjusting the coating blanket cylinder relative to the 
impression cylinder, while the coating blanket cylinder 
^remains drivingly engaged with the impression cylin- 
der. 

10. The apparatus of claim 9 comprising an adjustable 
stop to control the nip between the coating surface on 
said coating blanket cylinder and the workpiece sheet 
on said impression cylinder, without changing the coat- 
ing blanket cylinder relationship to the liquid coating 
metering and transfer means. 

11. The apparatus of claim 1 wherem the coating 
blanket cylinder is a lightweight cylinder. 

12. The apparatus of claim 1 wherein said coating 
blanket cylinder further comprises means for circumfer- 
ential register with the adjacent press impression cylm- 
der. 

13. Apparatus of claim 12 wherein the coating blan- 
ket cylinder further has means enabling lateral register 
adjustment relative to the adjacent press impression 
cylinder. 

14. Apparatus according to claim 13 wherein said 
coating blanket cylinder is adapted to receive a photo- 
polymer pla|e and wherein said means for metering and 
transfering coating comprises a transfer cylinder, the 
surface of which is a transfer surface, said transfer sur- 
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face and the smface of said photopolymer plate being 
adapted for rotation together in nip contact at substan- 
tially the same surface speeds for precision spot coating 
to said sheet workpiece. 

15. Apparatus according to claim 1 wherein said 
mounts guide said coating assembly to move to a fully- 
retracted position in which said coating assembly and 
coating blanket cylinder are completely disengaged 



12 



from said press unit impression cylinder at a remote 
location from the press unit cylinders. 

16. Apparatus according to claim 1 wherein said 
blanket cylinder is adapted to receive a blanket for 
coating said sheet workpiece. 

17. Apparatus according to claim 1 wherein said 
blanket cylinder is adapted to provide a coating plate at 
its surface. 
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[57] ABSTRACT 

An addition to a multi-color lithographic offset printing 
press comprising a self-contained coating unit moveable 
into and out of operative relationship with an impres- 
sion cylinder on the press unit (e.g. the impression cylin- 
der of the last_press unit) without interrupting or dis- 
rupting printing takmgpTace in this last stage. The coat- 
ing unit includes a special blanket cylinder, a transfer 
cylinder and doctor or metering means to control the 
amount of coating material on the transfer cylinder. 
Inchned tracks are provided to guide the coating unit 
into and out of operative relationship w^ith the impres- 
sion cylinder of the last printing stage. 
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RETRACTABLE COATER ASSENIBLY 
INCLUDING A COATING BLANKET CYLINDER 

BACKGROUND OF THE INVENTION 

This application is a continuation-in-part of PCTAJS 
90/03338 filed Jun. 13, 1990, which in turn was a con- 
tinuation-in-part of U.S. Ser. No. 365.680, fiied Jun. 13, 
1989 and now U.S. Pat. No. 4,934,305. ^ 

This invention relates to coating printed workpieces, 
e.g. sheets. It more particularly refers to a process and 
apparatus for coating workpieces which have been 
primed on offset printing equipment. 

In many applications it is desirable to apply a spot or i 
overall coating to a printed workpiece. For example, a 
L'V curable or water-soluble polymer finish may be 
applied to a workpiece printed by offset lithography. 
The coating is quickly dried while the surface of the ink 
is still tacky. This coating avoids the need for powder 2 
driers sprayed between sheets to present offsetting of 
oxidation-dried inks that are slow to dry. These coat- 
ings are also useful for providing a glossy finish that 
improves the rub-resistance of the workpiece and im- 
proves its overall appearance and feel. Finally, adhesive 25 
coatings may be applied to printed packaging; for exam- 
ple, heat-set adhesives may be applied to enable attach- 
ment of a feature such as clear plastic bubble of a pack- 
age used to display the product. It is said that ultravio- 
let-cured and aqueous overprint coatings are, by some ^0 
measurements, the fastest growing segments of the 
printing industry. 

Application of coatings to a workpiece is made diffi- 
cult by various requirements. For example, the coating 
should be uniform and its thickness should be con- 
trolled. Moreover, the aqueous coating should be ap- 
plied quickly, before its vehicle evaporates causing it to 
thicken. Finally, it is desirable for the coater lo operate 
**in-hne" with the press that prints the workpiece to take 
full advantage of the fast-drying capability of coatmgs 
and generally tc simplify the manufacture of printed 
coated workpieces. 

Butler U.S. Pat. No. 4,270,483 discloses an in-line 
coating apparatus for attachment to a conventional 
offset lithographic printing press. The apparatus in- 
cludes a set of rollers (i.e., pick-up roller 14 and applica- 
tion roller 16) to deliver coating material from a reser- 
voir 18 to a standard press unit blanket roll 108. A me- 
tering rod 40 meters the amount of coating transferred jq 
to application roller 16. 

An in-line coater sold by Norton Burdett Co. of 
Nashua, N.H. has a single roller driven directly by a 
D.C. motor. The roller is a gravure cylinder that trans- 
fers coating to a standard press unit blanket cylinder. 55 
The coater is attached to a pivoting arm, and the unit 
can be pivoted away from the press unit when the 
coater is not in use. 

Another in-line coater, sold by IVT Colordry, Inc. of 
Fairfield, Conn., applies coating from a reservoir pan to ^0 
a standard press unit blanket cylinder using a pick-up 
roller that delivers a coating supply to an applicator 
roller; the applicator roller applies the coating to the 
blanket cylinder of a press unit. 

Kumpf U.S. Pat. No. 3,768,438 discloses a coater in 65 
which a fountain roller dips into a coating reservoir and 
transfers liquid coating material to a feed roller. The 
feed roller in turn transfers coating material to a coating 
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roller that coats a sheet fed between the coating roller 
and a format roller. 

DiRico U.S. Pat. No. 4,685.414 discloses a process 
and apparatus for use in combination with an existing 
press unit wherein the coaling means is retractable, to 
be used or not as the printer requires. In this device, the 
coating means utilizes the blanket roll of the last unit of 
the press, and this last unit cannot be used for color 
application means when it is used for coating. For exam- 
ple in a four color press, utilizing the coating apparatus 
of the *414 patent would then permit only three colors 
to be printed in in-line, single pass operation. 

Bird U.S. Pat. No. 4,796,556 discloses an offset litho- 
graphic apparatus with a plate cylinder and a blanket 
cylinder, and an in-line coater to apply liquid coatings 
either in a pattern or over the entire workpiece. The 
apparatus has a carriage which moves the coater be- 
tween a first position operative association with the 
plate cylinder of the lithographic press unit (see full line 
of unit 72 in FIG. 1) and a second position in operative 
association with the blanket cylinder of the lithographic 
press unit (see broken line of unit 12 in FIG. 1). In the 
first position the coater applies spot coating, and in the 
second position the coater applies coating over the 
entire sheet. 

Satterwhite U.S. Pat. No. 4,308,796 discloses appara- 
tus for adapting an offset lithographic press to flexo- 
graphic operations, the flexographic operation being 
either for coating or printing. Coating is achieved by 
applying a photosensitive plate to the lithographic blan- 
ket roll of the offset press. A transfer roll supplies coat- 
ing to the plate. Inking is achieved in a like manner but 
with a flcxographic plate having raised image areas. 

Makosch U.S. Pat. No. 4,397,237 discloses a pivoting 
secondary inking system ("B** in FIG. 2). 

Preuss ei al. U.S. Pat. No. 3,391,791 discloses a sheet 
coater which moves into engagement with various cyl- 
inders in a press deliver>' area. 

Knodel et al. U.S. Pat. No. 3,916,824 discloses a coat- 
ing assembly which includes a fountain roll, a metering 
roll and an applicator roll for coating band of ribbon 
material. The coater is horizontally displaceable on an 
auxiliary frame. 

Jahn U.S. Pat. No. 4.615,293 and 4,706,601 disclose 
separate duplex coating units disposed downstream of a 
printing press. The units permit coating of selected 
ponions of the workpiece using a relief plate or permit 
blanket coating. 

Switall U.S. Pat. No. 4,617,865 discloses a coater that 
can be pivoted into and out of position in contact with 
the blanket cylinder of the press unit; the coater being 
retractable with the same limits as that of the Di Rico 
device, i.e., the coating and printing functions cannot be 
performed simultaneously. 

Jirousek U.S. Pat. No. 2,320,523 discloses a self-ad- 
justing dampening roll. 

Edwards U.S. Pat. No. 4,222,325 discloses a retract- 
able dampening and inking unit. 

Egnaczak U.S. Pat. No. 3,800,743 discloses a coater 
for a photoelectrophoretic process. 

DeLigt U.S. Pat. No. 3,397,675 discloses a coating or 
printing station having its applicator and transfer rolls 
attached to pivotally mounted supporting frames. 

Some commercial presses, such as Heidelberg GTO 
and MO include an extra blanket cylinder e.g.. for num- 
bering, printing extra colors, perforating, center slitting, 
etc. This added cylinder is a fixed part of the press, and 
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does not retract with associated equipment for number- embodiment, the sheet workpiece is precoa ted prior to 
ing or imprinting. coating at the tower coater. 

cTT\4\^ADv r\Tr -TTTT- ^v^^rr*v.^-lr^vt another preferred embodiment of the invention 

NUMMARY OF THE INVENTION r^^*,,.^. * rS- r ^ . *t. 

features retrofittmg a fixed coatmg tower with the coat- 

This invention generally features a coating apparatus 5 ing assembly of the invention. The fixed coater has an 

that operates on line with an impression cylinder of a impression cylinder operatively connected to a fixed 

lithographic printing press to apply a liquid coating to a coating blanket cylinder. The coating assembly is retro- 

workpiece. The invention is particularly (but not exclu- fit to the fixed coating impression cylinder so that the 

sively) adapted to sheet-fed lithographic presses. The coating assembly blanket cylinder of the invention and 

coating apparatus of the invention has an integrated, 10 the fixed coating blanket cylinder both operate simulta- 

independent, cooperatively operating, coating assembly neously on the fixed coating impression cylinder. In this 

whose components include a liquid coating supply way, two layers of coating are applied simultaneously 

means, a special coating blanket cylinder (in addition to to the same workpiece. 

any blanket cylinder{s) that are already part of the The coating blanket cylinder of the coating assembly 
press), and means for metering and transferring coating 15 is adapted to provide a coating surface, which prefera- 
material operatively connected to the coating blanket bly is the generally same basic diameter as the standard 
cylinder and to the liquid coating supply means, for printing blanket cylinder By "adapted to provide a 
controlling the amount of coating supplied onto the coating surface'*, we mean that the coating blanket 
coating blanket cylinder from the supply means. Struc- cylinder can receive a standard resilient blanket, or it 
tural members integrate the means for metering and 20 can receive a relatively hard or resilient relief plate or 
transferring coating and the coating blanket cylinder its equivalent. Alternatively, the cylinder could have a 
into the coating assembly so that the coating assembly surface with permanent relief For spot-coating, the 
components remain fixed relative to one another as the coating blanket cylinder carries a photopolymer rehef 
assembly moves relative to the impression cylinder of plate or equivalent. This cylinder is also preferably 
the press. The apparatus also includes a means for posi- 25 equipped for circumferential and lateral (side) register 
tively driving the coating blanket cylinder in associa- to enable accurate positioning of the plate. Pin register 
tion with the press unit impression cylinder and mounts may also be supplied for pre-positioning of the plate 
for guiding movement of the coating assembly between relative to the positions of upstream printing plates, 
an operative position, in which the coating blanket Pin-register may be supplied in lieu of, or, in conjunc- 
cylinder is operatively engaged with the press unit im- 30 tion with circumferential and side register means. The 
pression cylinder, and an ofT-imprint (or off-impression) photopolymer plate may be installed in the same blanket 
position, in which the coating blanket cylinder and reels or clamps as provided for the blanket, or, may be 
drive is slightly separated from the impression cylinder attached to the cylinder, independent of the blanket 
(i.e., separated sufficiently to prevent contact). In the clamping provisions. The coating blanket cylinder con- 
operative position the coating blanket cylinder can be 35 tinuousiy delivers a smooth, uniform metered amount of 
accurately adjusted relative to the impression cylinder. liquid coating material to the workpiece carried on the 
Moreover, the coating assembly can be actuated so the press unit impression cylinder. 

coating blanket cylinder is slightly separated from the Preferred embodiments of the invention are charac- 

impression cylinder. Such adjustment and actuation are terized as follows. The mounts guide the coating assem- 

achieved without a change in the coating blanket cylin- 40 bly to move to a fully retracted position in which the 

der position relative to the coating metering and trans- assembly and particulariy the coating blanket cylinder 

fer means. are completely disengaged from the press unit impres- 

One embodiment of the system is especially adaptable sion cylinder at a remote location from the press unit 
to press types such as the Heidelberg Speedmaster tm cyhnders. The coating transfer means comprises a trans- 
line of presses, where there is access between the press 45 fer (delivery) cylinder (e.g. an engraved or smooth 
blanket cylinder of the last press unit and the sheet cylinder) in operative contact with the coating blanket 
transfer cylinder of the delivery to add a blanket cylin- cylinder, as well as a metering means (an elongated 
der for coating on the impression cylinder of the press blade or a metering roll) for metering the amount of 
unit In this embodiment, the press impression cylinder coating carried on the transfer cylinder. The coating 
which engages the coating assembly is also operatively 50 assembly is mounted on an inclined support attached to 
associated with the printing blanket cylinder on the the press frames of the delivery section of the press, 
press. In operation, a sheet on the impression cylinder Means are provided for moving the coating apparatus 
contacts the printing blanket at a first location on the toward or away from the press unit. Specifically, these 
sheet while it contacts the coating assembly blanket at a means can include a hydraulic cylinder. Coating is cir- 
second location on the sheet, enabling simultaneous 55 culated by recirculation means. Coating is supplied 
printing and coating at a single impression cylinder. between the transfer means and the metering means. 

Alternatively, in other embodiments for presses that flows longitudinally along the length of the transfer and 

cannot accommodate the coating assembly at the press metering means and cascades at the ends thereof to a 

impression cylinder, it is possible to replace (retrofit) a drip pan positioned below the metering means. A drip 

press transfer cylinder with an impression cylinder that 60 pan outlet is in operative association with the recircula- 

can accommodate the coating blanket cylinder of the tion means, and the coating supply means communi- 

coating assembly. For example, where the printing cates with the recirculation means, to supply recircu- 

press comprises an accessible transfer cylinder, an im- lated coating to the transfer and metering means. The 

pression cylinder may be retrofit into a position ordinar- coating blanket mounted on the blanket cylinder and 

ily occupied by the transfer cylinder. One version of 65 the press unit blanket cylinder have substantially the 

this embodiment features using the coating assembly at same effective operating diameter. The apparatus in- 

an impression cylinder that has been retrofit in place of eludes means to control pressure or width of the nip 

a transfer cylinder upstream from a tower coater. In this between the transfer cylinder and the coaling blanket 
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cylinder. The apparatus also includes means to control 
the actuation, adjustment and speed of the transfer cyl- 
inder relative to the blanket cylinder. A gear is adapted 
to positively, drivingly, couple the coating blanket cyl- 
inder to rhe impression cylinder when the assembly is in 5 
the first (operating) position. This gear can be made of 
a special plastic material Additionally, the impression 
cylinder includes a gear adapted to drive the gear on the 
coating blanket cylinder. Means are provided for regis- 
tering the coating blanket cylinder gear with the adja- 10 
cent impression cylinder gear. Proximity sensors lo- 
cated on the coating blanket cylinder gear and the im- 
pression cylinder gear are utilized to rolationally align 
these gears with one another. The press will not start 
unless the gears are sensed to be in the proper position 15 
relative to each other. The apparatus also includes 
means for adjusting the coating blanket cylinder rela- 
tive to the press unit impression cylinder while the two 
cylinders remain drivingly engaged. An adjustable stop 
controls the nip between the coating blanket cylinder 20 
and the impression cylinder, without changing the rela- 
tionship between the coating blanket cylinder and the 
liquid coating metering and transfer means. Specifi- 
cally, this stop can be a threaded screw. The coating 
blanket cylinder is preferably lightweight (aluminum) 25 
with means enabling lateral and/or circumferential reg- 
ister adjustment relative to the adjacent press impres- 
sion cylinder. Circumferential register adjustment 
means includes a plurality of bolts and nuts, as well as 
correspondingly positioned slots in a plate secured to 30 
the coating blanket cylinder, which are adapted to 
allow for rotational movement of the coating blanket 
cylinder with respect to the coating blanket cylinder 
gear. Lateral register adjustment means includes 
threaded collars adapted to allow for lateral movement 35 
of the coating blanket cylinder, located at both ends of 
said coating blanket cylinder. There is provided a 
means of locking the coating apparatus to the press unit. 
Specifically, the means can include a cylinder clevis and 
a press-mounted lug. cooperatively sized and positioned 40 
to engage said clevis, and a releasable latch pin adapted 
to connect the clevis to the lug. Alternatively, the 
means can include a pair of cooperatively sized and 
positioned electromagnets which, when de-energized, 
allow the coating assembly to be released for movement 45 
to a location remote from the press unit. 

This invention thus provides a direct coating system 
for a sheet fed printing press, preferably a multi-color 
press, and enables in-line printing and coating at the 
same time on a single press unit, thus maintaining the 50 
printing capability of the printing press unit. When a 
press unit (preferably the fmal press unit) is retrofitted 
with the retractable coating assembly of this invention, 
an existing impression cylinder in the press unit may act 
as a common impression cylinder, so that ink is first 55 
applied to a sheet being fed on the impression cylinder 
and a coating is applied directly to the sheet over the 
last ink application. After this dual sequential applica- 
tion of ink and coating onto a sheet on the same impres- 
sion cylinder, the coating can be suitably dh&d by air, 60 
infra-red heat, ultra-violet radiation or any other means 
adapted to quickly dry the coating. 

This apparatus is capable of delivering a metered 
amount of coating through a special blanket roll to a 
sheet carried by the last impression cylinder in a print- 65 
ing press substantially without interrupting or changing 
the printing process. It allows spot coating or overall 
coating as may be desired by the printer. It operates 



without the use of bulky complex metering systems, yet 
the apparatus is versatile in that the printer can bring the 
coater in line or not, as he desires, without changing or 
interfering with an existing printing operation. Adjust- 
ment of the coating blanket cylinder and entire assem- 
bly is made relative to the impression cylinder to com- 
pensate for various sheet thicknesses to be printed. The 
assembly is furthermore actuatable while still drivingly 
engageable with the impression cylinder, to on-off posi- 
tioning of the cylinder when operating in the first posi- 
tion. 

The entire apparatus is further retractable to the sec- 
ond position by a simple retraction device, such as a 
linear-actuator, winch, hydraulic cylinder or the like, 
up an inclined plane (the same plane as for movement 
for adjustment and actuation), to provide access to: (1) 
the coating blanket cylinder for changing blankets, 
packing, clean-up, maintenance, etc.; (2) the standard 
printing blanket cylinder; (3) the impression cylinder; 
and (4) the sheet delivery area, beneath the coating 
apparatus, housing the conventional Infra-red or UV 
drying unit. In this second retractable position, the ap- 
paratus may be used as a seat by the operator, as desired, 
for standard printing press unit operation, 

A gear cover is provided about the blanket cylinder 
gear and is designed to resiliently sealingly engage the 
gear cover of the printing unit to which the coating 
apparatus is installed. When the coating unit is re- 
tracted, a cover is supplied to seal the cutout in the press 
gear cover. Therefore the integrity of the oil bath is 
maintained within the press gear cover in both operat- 
ing and retracted positions of the apparatus. 

A specific sequence of actuation of the transfer roll 
relative to the coating blanket cylinder, and actuation of 
the coating blanket cylinder (and, therefore, of the en- 
tire assembly) relative to the impression cylinder for 
proper coating operation, is specifically discussed later 
herein. This apparatus is well adapted to be built into a 
new printing press or to be retrofitted into existing 
equipment. 

Other feathers and advantages of the invention will 
be apparent from the following description of the pre- 
ferred embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a side view of the coating apparatus includ- 
ing a diagrammatic view of a printing press with which 
it is operatively associated. In this Figure the cylinders 
of the coating assembly are shown in solid in their coat- 
ing operating position and in phantom in their retracted 
position. The coating apparatus is shown in section. 

FIG. lA is a side view of stop on the coating appara- 
tus of FIG. 1. 

FIG. 2 is a diagrammatic side view of a set of coating 
application rollers showing details of controls for posi- 
tivelyt drivingly, linking these rollers to a printing sys- 
tem; and 

FIG. 3 is similar to FIG, 2 showing a schematic view 
of controls for the coating apparatus hereof for adjust- 
ment, actuation and retraction of the coating assembly 
relative to the press, actuation and adjustment of the 
transfer roll relative to the coating blanket cylinder and 
the metering means relative to the transfer roll. 

FIG. 4 is a cross-sectional view taken along lines 4— -4 
from FIG. 1. 

FIGS. 5 and 6 are diagrammatic representations of 
two alternative embodiments of the invention, respec- 
tively, in which the coating assembly is engaged with an 
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impression cylinder retrofit in place of a transfer cylin- 
der. . 

FIGS. 7 and 8 are diagrammatic rroresentations of 
yet two additionai embodiments of t^ invention, re- 
spectively, in which the blanket coaierfef the invention 5 
is employed with a coating tower on 4th er an impres- 
sion cylinder retrofit at a transfer cyllider of the last 
press unit, or directly on the impressiol cylinder of the 
coating tower, f 

FIG. 9 is diagrammatic illustration «cif the means of 10 
locking the blanket coating cylinder to the press impres- 
sion cylinder. 

FIG. 10 is a diagrammatic illustration of the means of 
circumferential register adjustment. 

FIG. 11 is a diagrammatic illustration of the means of 15 
lateral register adjustment. 

FIGS. 12a and I2b respectively show the coating 
assembly adapted to single-sided, and to two-sided, web 
printing applications. 

SPECIFIC EMBODIMENTS OF THE ^° 
INVENTION 

This invention will be described with reference to the 
drawing in which like parts have been given like refer- 
ence characters. 25 

Referring now to FIGS. 1 and 4, the coating appara- 
tus assembly of this invention comprises a transfer roller 
10, joumalled for rotation, onto which is fed coating 
material IZ and a metering assembly 14 which is suit- 
ably adjustably mounted relative to the transfer roll to 30 
deliver a predetermined quantity of liquid coating, sub- 
stantially evenly along the surface of the transfer roller 
10. This metering assembly 14 includes a rotatably 
mounted journal 20 which is generally parallel to the 
axis of the coating transfer roller 10. Mounted substan- 35 
tially centrally about the journal 20 is a housing 22 from 
which a blade clamp 24 extends. A doctor blade 26 is 
positioned in the blade clamp 24 and is angularly posi- 
tioned against the transfer roller 10. The doctor blade 
26 is suitably made of blue spring steel, suitably about 40 
ten thousandths of an inch thick, and suitably extends 
out of the clamp 24 about one half inch. The angular 
position of the blade 26 may be about 40* to a tangent to 
the transfer roller surface. It has been found to be useful 
to force the doctor blade 26 against the transfer roller 10 45 
with a pressure of about one half to one pound per 
linear inch. The transfer roll (with the metering device) 
is mounted at each end thereof in a common frame 16 
which is in turn rotatably supported in a coater assem- 
bly housing 46. Frame 16 is pivotalJy rotated, or other- 50 
wise moved, by cylinder 57, not shown, to adjustably 
engage transfer roll 10 to a lightweight (e.g., aluminum) 
coating blanket cylinder 40 for proper coating applica- 
tion. Movement of frame 16 does not affect pressure 
between roller 10 and blade 26. Likewise, movement of 55 
housing 46 does not affect the pressure setting, or the 
relative positions, of transfer roll 10 and coating blanket 
cylinder 40, Adjustable stop 18 is provided to set a light 
"kiss'' pressure between roller 10 and cylinder 40. 

A drip pan 28 having an outlet is provided, and is 60 
positioned below the transfer roller 10 and the metering 
assembly 14. The pressure exerted by the doctor blade 
26 against the transfer roller 10 can be adjusted by 
means of two adjustment screws 27 which extend to 
corresponding adjustment brackets 29 clamped on the 65 
axle 20. It is preferred that the adjustment screws are 
attached to the brackets off center with respect to the 
axis of the axle 20 so that the rotation of these adjust- 
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ment screws will pivot the axle 20 whereby changing 
the pressure of the doctor blade 26 on the roller 10. A 
cover may be provided over the coating 12 and roller 
10. 

A coating blanket cylinder 40 is provided in opera- 
tive, takeoff contact with the transfer roller 10. The 
blanket roller has its own journals rotatably mounted, 
suitably in needle bearings, and supportingly attached 
to the same housing 46 as supports the common frame 
16 for the transfer roller and metering assembly. This 
housing 46 is slidably mounted on rails 48 which, in a 
preferred embodiment of this invention, are inclined so 
as to easily move the coating assembly into and out of 
the line as well as provide a guide for adjustment and 
actuation of the coating blanket cylinder (and entire 
unit) relative to the impression cylinder of the press. 

Specifically, the housing 46 is mounted on bearing 
blocks 50 that are in turn slidably mounted on the two 
parallel rails 48. The rails 48 are mounted on rail sup- 
pons 52 which are adapted to be directly connected to 
the press unit. 

Hydraulic cylinders 58 each with an adjustable clevis 
62 are mounted on opposite sides of the housing 46 to 
provide proper actuation and a "kiss" pressure contact 
between the coating blanket on the special blanket cyl- 
inder 40 and the sheet on press impression cylinder 66. 
Suitably a latch 60 is provided to insure positive posi- 
tioning and lock-up of the entire coating assembly with 
relation to the printing unit, i.e., the coating blanket 
cylinder 40 with the impression roller 66. 

Double adjusting screw^s 30 and 32 are supported by 
support 36 attached to housing 46. Screw 30 bears 
agamst stop block 38, attached to the press frame. 
Screw 32 is locked by nut 34. Rotation of screw 30 
provides for paper pressure adjustment and thickness 
changes in sheet stock, while setting screw 32 provides 
a safety such that gears mounted on the coating blanket 
cylinder and press impression cylinder, cannot be 
meshed beyond a preset point while in the coating mode 
of operation. Once nut 34 is tightened, the nut is fixed 
(as if It were welded or pinned) for a specific screw 32 
setting. Clearance **Sc" in FIG. 1 depends on the thick- 
ness of the sheet, St which is generally between 0.000 to 
0.030 inches. As shown in FIG. 1, clevis 62 is adjusted 
such that a clearance exists within cylinder 58, between 
the piston and cylinder wall. The piston serves as an 
**OFF'* stop for the coating assembly when the assem- 
bly is actuated. A separation will therefore exist be- 
tween the blanket and sheet when in the "OFF'' impres- 
sion position. For a theoretical 0.000 sheet thickness, Sc 
should be set for 0,060 inches approximately. 

A gear-motor 80, which may be hydraulic or electric, 
is suitably provided to drive the transfer roll 10. Suit- 
able means is provided to retract the coating assembly 
into and out of operative relation with the impression 
roller 66, up and down the rails 48. 

The coating assembly is shown in cooperative rela- 
tionship with a conventional series of printing rollers. 
The coating blanket on blanket cylinder 40 is in light 
"kiss" contact with the sheet on impression cylinder 66, 
the sheet on the impression cylinder being also in 
contact with a printing blanket on blanket cyUnder 70; 
impression cylinder 66 thereby serves as a dual impres- 
sion cylinder, first for printing and next for coating. The 
sheet work piece is shown at 72. 

The coater is first locked into operation on the press 
unit by lowering it along the rails 48 toward the press 
unit and engaging clevis 62 to Jug 61 mounted on the 
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press through releasable latch pin 60. In operation, gear- 
motor 80 mounted on housing 46 rotates the roller 10 as 
coating fluid is pumped under pressure from a fluid 
reservoir (not shown) to an inlet opening in the doctor 
blade assembly. From there, coating spreads over the 
surface of roller 10 and is distributed by the doctor 
blade 26. A continuous flow of coating is maintained 
over the surface of the roller 10 and excess coating is 
recovered through drip pan 28, with an outlet for recy- 
cling. In this way, suf^cient flow is maintained to pro- 
vide a flooded nip of coating between roller 10 and 
blade 26 and to provide uniformity of coating along the 
rollers* length. The amount of coating carried by the 
transfer roller 10 can be adjusted somewhat by turning 
screws 27 to adjust the pressure between doctor blade 
26 (or a metering roller) and the transfer roller 10, as 
described above. Hydraulic cylinders 58 serve to pull 
the entire unit against the press with a force that can be 
adjusted by adjusting the pressure in the cylinders 58. 
Screw 30 adjusts **ON'' pressure between the coating 
blanket on blanket cylinder 40 and a sheet carried on 
impression cylinder 66. Cylinders 58 funher serve to 
separate the coating blanket cylinder from the impres- 
sion cylinder while gears mounted on the adjacent cyl- 
inders still remain in mesh. Separation or clearance **Sc* 25 
in FIG. 1 is about 0.060 to 0.030 inches to provide an 
"OFF' condition of the coater assembly to stop appli- 
cation of coating. As the blanket cylinder 40 rotates in 
direction R, coating is applied to the just printed sheet. 
Transfer roller 10 rotates as shown by direction R'. 30 

A uniform amount of liquid coating is continuously 
transferred to the blanket roller 40 at the nip between 
the blanket roller 40 and ihe transfer roller 10. The 
blanket roller 40 in turn delivers that coating to the 
workpiece as the workpiece travels through the nip 35 
between the blanket roller 40 and the impression roller 
66. Changing the speed of roller 10 results in a change 
of coat weight added to the sheet. 

When the coater is not in use, latch pin 60 is released, 
and a suitable means moves the coating unit back along 
the rails 48 away from the printing rollers. 

More specifically, when using an acrylic water-based 
coating, a suitable transfer roller may be a quadrangular 
cell cylinder, having about 140 lines/inch, each square 
inch of cells carry 15 cubic billion microns of coating. A 
suitably engraved roller is sold by Pararco Roller Co. of 
Dallas, Tex. (Exact roll cell nomenclature is: 140 Roto- 
flo/138 for an optimum roll surface structure.) An 
acrylic water-based coating having about 45% solids 
can be applied to achieve an optimum dry coat weight 
of --0,4-0.6 pounds per 1000 square feet, using a roll 
surface speed of 1:1 with that of coating blanket roll 40. 

Referring now to FIG. 2. there is shown a portion of 
a coating apparatus assembly including transfer roller 
10. coating material 12 fed from a supply thereof 13 and 55 
metered onto the roller by means of a doctor blade 
assembly 14, including a drip pan 28. The transfer roller 
10 is suitably driven by direct drive gear motor 80 
whose speed is controlled by a controller 82 responding 
to sensor 84 which senses the speed of the coating blan- 
ket cylinder 40. Controller 82 is adjusted to provide a 
preset surface speed ratio, 1:1 or less, between roller 10 
and cylinder 40, the slowest surface being that of roller 
10. Impression cylinder 66 includes a sheet gripper 95. 
The coating blanket on blanket cylinder 40. and associ- 
ated drive gear 40', preferably have the same operative 
diameter as the impression cylinder 66 and press gear 
66'. Gear 40' is directly driven by press gear 66' of 
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cylinder 66 so as to insure a positive synchronized drive 
relation there betw-een. In FIG. 2, no worksheet is 
shown in this figure for clarity. Index marks are placed 
on adjacent gears to insure proper register of adjacent 
cylinders. The gear pitch line separation "P.L.S." is 
approximately equal to the sheet thickness "Sht.Thk.'*, 
Si, shown on cylinder 66. D40 is a broken line corre- 
sponding to the outer diameter of the blanket on cylin- 
der 40, and the pitch line of gear 40' and Dee is a broken 
line corresponding to the outer diameter of impression 
cylinder 66 and the pitch line of gear 66'. R4ois equal to 
R66 and thus D40 and D66 are equal. 

Referring now to FIG. 3 which is similar to FIG. 2, 
there is shown the same three rollers, the transfer roller 
ID, the coating blanket cylinder 40 and the dual, com- 
mon, impression roller 66. The transfer roller 10 and the 
coating blanket roil 40 are shown commonly mounted 
in assembly 46 via bearing blocks 50, on inclined rails 
48. There is shown in this figure a first cylinder 57 with 
stop 18 which adjusts the pressure in the nip 90 between 
the transfer roller 10 and the coating blanket on blanket 
cylinder 40. A second cylinder 58 and screw 30 are 
provided to control the spacing in the nip 94 between 
the coating blanket on the blanket cyhnder 40 and the 
dual impression cylinder 66 to accommodate a particu- 
lar sheet thickness. The last color printing blanket roll 
70 is not shown for clarity. Frame 16 pivots at P in FIG. 
3. 

FIG. 4 is a sectional view taken along lines 4 — 4 of 
FIG. 1 showing relationship or roll lengths to each 
other, a cover A' about the coating blanket cylinder 
drive gear, lateral and circumferential register provi- 
sions for the coating blanket cylinder, B' and C respec- 
tively and other component pans shown in FIG. 1. 

As best shown in FIG. 4, housing 46 is offset to the 
inside of the press frame in the area of the bearings for 
coating cylinder 40, and therefore clears the press frame 
in this area. The remainder of the housing may lie along 
the inclined surface of the frame; that is, directly above 
the frame. This offsetting of housing 46 prevents having 
to alter (cut away) a portion of the press frame adjacent 
the bearing. 

For sequencing of rolls for proper coating operation, 
the following procedure is followed: 



"ON"* K Transfer roll actuates to coa:ing blanket 

cylinder upon actuation of press blanket 

cylinder of last pnnting unit 
2. Coating blanket cylinder actuates to sheet on 

press impression cylinder upon one full 

revolution of press. 
"OFF" 1. Transfer roll separates from coating blanket 

cylinder upon actuation of blanket cylinder of 

preceding press uni:. 
2 Coating blanket cylinder separates from the 

sheet on the press impression cyhnder upon 

actuation of the press blanket cyhnder of the 
last printing unit 



An alternate embodiment is shown in FIG. 5, which 
is panicularly applicable for press units which cannot 
accommodate a coating assembly according to the in- 
vention in operable association with the press unit blan- 
ket cylinder as described above. In FIG. 5, an impres- 
sion cylinder is installed downstream of the final press 
unit, in place of a sheet transfer cylinder which ordinar- 
ily transfers the workpiece along a path from the final 
unit to the press delivery. 
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Specifically, press units 100 and 101 generalJy corre- coating at a single impression cylinder, with the first 

spond to the Miehle Super 60" press. The positioning of layer being applied by the standard coating unit 402 and 

cenain cylinders in that press does not permit instalia- the second layer being applied as described above, 

lion of a coating assembly as described in the embodi- Another alternate embodiment is shown in FIGS, 

ment of FIG. 1. Existing press unit 101 includes sheet 5 9-11 which includes alternative features of the coating 

transfer cylinders 102, an impression cylinder 103, and unit embodiment illustrated in FIGS. 1-4. 

plate and blanket cylinders 104 and 105. Ordinarily, the A different method of "locking" the coating unit (e.g. 

cyhnders at positions 106 and 107 are also sheet work- the unit of FIG. 3) to the press is illustrated in FIG. 9. 

piece transfer cylinders to transfer the workpiece from jhe coating unit is displaced down the rails 48 by means 

the final unit 101 to the delivery area 120. 10 of a hydraulic cylinder 500. Once in the vicinity of the 

Accordmg to the invention, the sheet transfer cylin- press, decUomagnets 502, 504, located on the press and 
der ordinarily occupymg position 106 is replaced by an the coating unit, respectively, mate and attach the coat- 
impression cylmder which cooperates with a retract- ^^^t to the press. These electromagnets act to main- 
able coating assembly having a coating blanket cylinder t^in the relative positions of the two units and therefore 
140 as descnbed above. Other components of the coat- 15 jgrve to replace latch pin 60. lug 61. and clevis 62. 
mg assembly of FIG. 5 (e.g transfer cylmder 110 and ^f^^^ attaching the coating unit, a registering pro- 
metenng assembly 114) are the sameas descnbed above Registering refers to aligning the coat- 
and require no further descnption. The operation of the j ^ ^ ^^^^^^ j^^^^ 
apparatus ofFIG. 5 IS analogous to theopem^^^ specifically, registering aligns the teeth of gear 66' at- 
above-descnbed apparatus of FIGS 1-4. and the coated 20 ^^^ed to the pVess impre^ion cylinder 66 to those of 

vrr ITT . f?- n n."> «"°*er gear W attached to the coating blanket cylin- 

FIG. 6 shows a similar arrangement for a small (25 ) , ? j j v ^^ ^ ^ 

Heidleberg MO® press, in which a double-size sheet ^' hT ^ , 

transfer cylinder It position 201 has been replaced with ^'\yf'Sntd the sheet gnpper is in Us proper position 
a double-size impression cylinder. A retractable coating 25 ^^^f '^^^'^''^ .^'^.^^> ^^^^ f "PP^^ 

assembly 202 according to the invention is positioned in fJ^^. ^^P °" f^^^^^^^ ^' Proximity sensors 506. 508 (or 
operative association with the impression cylinder at equivalent) are attached to gear 66 and gear 40 , 

201. Coating assembly 202 includes a coating blanket respectively, and are placed near the perimeter of the 
cylinder 240 and a coating transfer cylinder 210. ^^^'t ^^^^ ^ears 66 . 40 are rotated relative to one 

FIG. 7 shows an arrangement featuring the use of a 30 until these sensors 506, 508 are m their nearest 

coater on a press that includes a Heidleberg coatine proximity, mdicating proper onentation. The gear teeth 
tower 301 downstream from the final press unit. The brought together m a mesh configuration, and 

coating tower includes a standard coating unit 302, ^^^^^ of FIG. 2 will be as shown, 

having an application cylinder 303 which applies coat- ^^^^ attached to the coating blanket cylinder, is 
ing to a workpiece nipped between application cyhnder 35 ^^^^ ^ resilient plastic material (i.e. MC901 Nylon). 
303 and coating impression cylinder 309 for applying a purpose of manufacturing the gear out of plastic is 

coating. A retractable coating assembly 304 accordine ^^^^^ problems associated with uneven gear wear, 

to the invention can be added by replacing the transfer ^^^^^ gears in a gear train that have differencing 
cylinder at position 303 with an impression cvlinder, amounts of wear may not mesh properly and may cause 
and adding the coating assembly 304 upstream from the 40 quality printing. Therefore, all metal gears in a 
standard unit 302. Coating assembly 304 includes a re- gear train are usually replaced concurrently so that 
tractable blanket cylinder 340 and a coating transfer ^ear is matched for all gears in a set. A plastic gear on 
cylinder 310, each of which is substantially similar to retrofit blanket cylinder can adjust to the wear of 

the coating cylinders described in FIGs! 1-4. The press gear 66' because of its ductile and resilient 

workpiece is transferred via transfer cylinder 308 to 45 qualities. Therefore^ coating unit gear 40' can be main- 
coater 301. In this way, it is possible to apply a water- tained independently of press gear 66' and can be retrof- 
based pre-coat to the sheet workpiece at unit 304, up- i^^ed or replaced independent of the state of wear of 
stream from the application of a U.V. sensitive coating P^ess gears without interfering with the quahty of the 
at standard unit 302. The precoating is dried before the printed material. 

U.V. coating is cured at station 307. After coating, the 50 When the coating unit is locked to the press, it some- 
sheet is presented to the press delivery 320 in the stan- times becomes necessary to realign the coated blanket 
dard way. Such a double coating system is particularly cylinder 40 without separating the coating unit from the 
useful where the ink and the U.V. coating are not com- press. Therefore, both circumferential and lateral ad- 
patible, requiring the intermediate pre-coating layer to justments are possible. 

separate them. 55 Means for circumferential adjustments are illustrated 

FIG. 8 shows an alternative retrofit of the coating in FIG. 10. The gear 40' attached to the coating blanket 
tower shown in FIG. 7. Specifically, the cylinder in cylinder 40 includes' a hub 650. Atop the hub' 650 is a 
position 403 is a standard transfer cylinder. Coating face plate 652 which is secured to the coating blanket 
impression cylinder 404, which is part of the standard cylinder shaft 654 (shown on end view). Four bolts 658', 
coating unit 402 serves to apply a second layer of coat- 60 attached to the hub 650 extend out of the hub through 
ing from the coating assembly 405 according to the four machined slots 656 in the face plate 652. Four nuts 
invention, which is retrofit to work in cooperation with 658 are tightened on the bolts and are utilized to fasten 
impression cylinder 404. Coating assembly 405 includes the face plate 652 and shaft 654 to the gear hub 650, 
a blanket cylinder 440 and a transfer cylinder 410 as thereby fixing the rotational orientation of the coating 
described above. The remainder of the coating tower 65 blanket cylinder 40 to the gear 40'. To adjust the cylin- 
and delivery is generally as described for FIG. 7, and der orientation with respect to the fixed gear position, 
further description is not necessary here. The embodi- the nuts 658 are loosened, and the face plate 656 and 
ment of FIG. 8 is useful for applying a double layer of shafi 654 are rotated relative to the gear hub. Appar- 



ently, the limits of rotation are defined by the circumfer- 
entiai length of the machined slots 656. 

Means for lateral adjustments are illustrated in FIG. 
11. Coating blanket cylinder 40 is attached to a shaft 654 
at both ends. Gear 40' is mounted on one end of this 5 
shaft 654 (as described above). The lateral position of 
the cylinder 40 is maintained via shaft collars 600, The 
shaft collars 600 are placed on opposite ends cf the 
shaft, and when secured, do not allow for lateral motion 
of the cylinder with respect to the shaft. Cylinder 40 is 10 
preferably keyed to the sheet 654 to prevent circumfer- 
ential movement of the cylinders relative to the shaft. 
These collars have internal threads, and the shaft hol- 
low tubes having an inner diameter is threaded exter- 
nally. 15 

Each shaft collar 600 includes inner screw threads 
which mate with outer screw threads 602 contained on 
the shaft 654. To move the cylinder 40 in a lateral direc- 
tion, shaft collars 600 are loosened on the cylinder 
which specifically entails rotating these collars on their 20 
threads away from the cylinder, to free the cylinder to 
be laterally displaced on the shaft in either direction. 
When a desired position is achieved, the cylinder 40 is 
again tightened to the shaft 654 by rotating the shaft 
collars 600 on their threads toward the cylinder and into 25 
a tight fit against the cylinder. The force of the shaft 
collars against the cylinder act to lock the cylinder in a 
fixed lateral orientation relative to the shaft. 

FIGS. I2a and 12b show the coating unit adapted for 
two different web offset presses to coat, e.g. with a U.V. 30 
coatmg). In FIG. 12a, press unit 701 is a single-sided 
web offset lithographic press, having a printing blanket 
cylinder 702 and an impression cylinder 703 for printing 
web workpiece 704. Coating unit 705 includes metering 
cylinder 706 and blanket cylinder 707, as described 35 
above. 

In FIG. 12b, press unit 801 is a double sided (blanket- 
lo-blanket) web offset lithographic press unit in which 
blanket cylinders 802 and 803 print opposite sides of 
web workpiece 804 simultaneously. Coating unit 805 40 
operates in associating with blanket cylinder 803 to coat 
the lop side of web 804. 

OTHER EMBODIMENTS 

Other embodiments are within the following claims. 45 
For example, other doctor blade arrangements may be 
used to doctor the coating from the transfer roller 10, 
such as a system utilizing a reverse angle blade or hav- 
ing dual blades and having a coating inlet between the 
two blades. A roll, or roller means, may also replace the 50 
doctor blade arrangement. Other types of engraved or 
smooth surfaced cylinders may be used. Those skilled in 
the art will appreciate that the coating unit described 
above may be adapted to achieve numbering, slitting, 
scoring, and the like. Moreover^ the coating unit de- 55 
scribed above may be used to deliver varnishes, coat- 
ings, glues, dyes, etc. in addition to coatings. Other 
types of presses may be used in conjunction with the 
coaler, but offset lithographic sheet-feeding presses are 
preferred. For example, the coating unit may be 60 
adapted to web offset press printing. 

What is claimed is: 

1. A coating apparatus for applying a liquid coating 
to a workpiece in co-operation with an impression cyl- 
inder mounted on a lithographic printing press, said 65 
press having at least one ink carrying surface for apply- 
ing ink ro said workpiece prior to coating, said coating 
apparatus comprising, 
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a) an independent, cooperatively operating coating 
assembly compnsing; 

i) a liquid coating supply means; 

ii) a coating carrier which includes a resilient coat- 
ing carrying surface for carrying liquid coating: 

iii) a means for metering and Transferring liquid 
coating, operatively connected between said 
coating supply and said carrying surface, for 
maintaining a controlled amount of hquid coat- 
ing on said coating carrying surface; and 

iv) structural members integrating said means for 
metering and transferring liquid coating and said 
coating carrier into said coating assembly; 

b) supports for allowing movement of said coating 
assembly between: i) an operative position in which 
said coaling surface on said carrying surface is in 
rotative pressure contact with a workpiece on said 
press unit impression cylinder; and ii) a fully re- 
tracted position in which said coating assembly is 
completely disengaged from said press unit impres- 
sion cylinder at a location remote from the press 
unit impression cylinder, said coating assembly, 
including said coating carrier and said means for 
metering and transferring coating material, remain- 
ing connected during said movement; 

whereby, in said operative position, said carrying 
surface continuously delivers a smooth, uniform, 
metered amount of said liquid coating material to 
said workpiece on said impression cylinder, 

2. The coating apparatus of claim 1 in which said 
coating assembly comprises: 

a) a roller means for metering and transferring a uni- 
form predetermined quantity of coating to said 
resilient carrying surface on said coating carrier, 
said coating supply means being operatively associ- 
ated with said roller means; 

b) a movable support for said coating carrier, for 
moving said coaling carrier into and out of contact 
with said workpiece on said impression cylinder: 

c) a movable support for said roller means for moving 
said roller means into and out of contact with said 
coating surface on said coating carrier; 

d) means for integrating said coating carrier and said 
roller means into said coating assembly; 

e) means for independently actuating said coating 
carrier movement and said roller means movement; 

0 means for independently adjusting pressure be- 
tween said coating surface on said coating carrier 
and said workpiece on said impression cylinder and 
pressure between said roller means and said coating 
surface on said coating carrier; and 

g) means for integrating said coating assembly with 
said impression cylinder in said operative position, 
such that a change in pressure between said carry- 
ing surface on said coating carrier and said work- 
piece on said impression cylinder, or actuation of 
said carrier into and out of contact with said work- 
piece, does not alter pressure between said roller 
and said coating carrier; and such that a change in 
pressure between said roller means and said carry- 
ing surface on said coating carrier, or actuation of 
said roller means into and out of contact with said 
coating surface on said coating carrier, does not 
alter pressure between said coating surface on said 
coating carrier and said workpiece on said impres- 
sion cylinder. 

3. The coating apparatus of claim 1 in which said 
coating assembly comprises: 
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a) support and retraction means for said coating as- 
sembly allowing movement of said coating assem- 
bly between at least three positions, a first position 
in which said coating surface on said coating car- 
rier is opera ti vely engaged with a workpiece on 
said press unit impression cylinder, a second (off- 
impression) position in which said coating surface 
on said coating carrier is separated somewhat from 
said workpiece on said press unit impression cylin- 
der, and a third (storage) position in which said 
coating assembly is removed away from the im- 
pression cylinder, allowing access to said press; 
said coating assembly, including said means for 
metering and transferring coating material, remain- 
ing connected during movement of said coating 15 
carrier as part of said coating assembly. 

4. The apparatus of claim 1, claim 2, or claim 3 
wherein said impression cylinder is operatively associ- 
ated with a printing blanket cylinder positioned in a 
printing unit of said printing press, whereby, in opera- 20 
tion, a workpiece on said impression cylinder contacts 
said printing blanket at a first workpiece location while 
it contacts said coating surface on said coating carrier at 
a second workpiece location, enabling simultaneous 
printing and coating at said impression cylinder. 25 

5. The apparatus of claim 1 wherein said coating 
assembly is mounted on an inclined support. 

6. The apparatus of claim 1 funher comprising a 
means for moving the coating assembly toward or away 
from the press unit. 30 

7. The apparatus of claim 6 wherein the means for 
moving the coating assembly comprises a hydraulic 
cylinder. 

8. The apparatus of claim 1 wherein said means for 
metering and transferring coating comprises a transfer 35 
cylinder in operative contact with said coating surface 
on said coating carrier and means for metering the 
amount of coating carried on said transfer cylinder, 

9. The apparatus of claim S including means to con- 
trol the nip between said transfer cylinder and said 40 
coating surface on said coating carrier. 

10. The apparatus of claim 1 including a gear posi- 
tively coupling said coating carrier to said impression 
cylinder when said coating assembly is in said first oper- 
ating position. 45 

11. The apparatus of claim ID wherein said gear com- 
prises a plastic material 

12. Tnc apparatus of claim I wherein the impression 
cylinder comprises a gear adapted to drive a gear for 
the coating carrier. 50 

13. The apparatus of claim 10 further comprising 
means of registering the gear for the coating carrier 
with the adjacent impression cylinder gear. 

14. The apparatus of claim 13 funher comprising 
sensors on said coating carrier gear and said impression 55 
cylinder gear to rctationally align said gears with one 
another. 

15. The apparatus of claim 1 further comprising 
means for adjusting the position of the coating earner 
relative to the impression cylinder, while the coating 60 
carrier remains drivingly engaged with the impression 
cylinder. 

16. The apparatus of claim 8 or 9 comprising an ad- 
justable stop to control the nip between the coating 
surface on said coating carrier and the workpiece on 65 
said impression cylinder, without changing the coating 
carrier relationship to the liquid coating metering and 
transfer means. 
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17. TTie apparatus of claim 1 wherein said coating 
carrier further comprises means for register adjustment 
with the adjacent press impression cylinder. 

18. The apparatus of claim 17 wherein the register 
5 adjustment comprises a plurality of bolts corresponding 

to slots, which cooperate to allow for movement of the 
coating carrier with respect to a gear for the coating 
carrier, 

19. The apparatus of claim 17 wherein the coating 
10 carrier further has means enabling lateral register ad- 
justment relative to the adjacent press impression cylin- 
der. 

20. The apparatus of claim 19 wherein the lateral 
register adjustment means comprises threaded collars 
adapted to allow for lateral movement of the coating 
carrier located at both ends of said coating carrier rela- 
tive to a shaft extending through and supponing the 
carrier, said shaft being fixed against lateral movement. 

21. The apparatus of claim 1 wherein said impression 
cylinder is retrofit into a position in said printing press 
ordinarily occupied by a workpiece transfer cylinder. 

22. The apparatus of claim 21 in which said position 
of said impression cylinder is retrofit in place of a work- 
piece transfer cylinder positioned to transfer said work- 
piece to a fixed coater. 

23. The apparatus of claim 1 wherein said printing 
press is connected to a fixed coater and said impression 
cylinder is an impression cylinder that forms part of said 
coater. 

24. The apparatus of claim 1 further comprising a 
means of locking the coating assembly to the press unit. 

25. The apparatus of claim 24 wherein the means of 
locking compnses a clevis and a press-mounted lug 
cooperatively sized and positioned to engage said 
clevis, and a releasable latch pin adapted to connect said 
clevis to said lug. 

26. The apparatus of claim 24 wherein the means of 
locking comprises a pair of cooperatively sized and 
positioned electromagnets, 

27. The apparatus of claim 2 comprising 
means to positively rotate said roller means, 
means to positively rotate said coating surface on said 

coating carrier in registration with said workpiece 
supponed and conveyed on said impression cylin- 
der, 

sequencing means, cooperatively associated with the 
means for actuating, for sequentially actuating 
movement of said roller to said coating surface on 
said coating carrier, before actuating movement of 
said coating surface on said coating carrier to en- 
gage said printed workpiece on said impression 
cylinder, and for sequentially actuating movement 
of said roller away from said coating surface on 
said coating carrier before actuating movement of 
said coating surface on said coaling carrier away 
from said workpiece. 

28. The apparatus of claim 1 comprising means to 
vary the surface speed of at least one roller in the roller 
means relative to the surface speed of the carrier. 

29. The apparatus of claim 1. claim 2, or claim 3, 
wherein said coating carrier is a coating blanket cylin- 
der or a coating plate cylinder. 

30. The apparatus of claim 1, claim 2, or claim 3, 
wherein said coating carrier presents a gapped coating 
surface to said impression cylinder as said impression 
cylinder rotates, and said printing ink carrier presents a 
gapped printing surface to said impression cylinder as 
said impression cylinder rotates, said coating surface 
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(including said gap therein) having a perimeter substan- 
tially equal to the perimeter of said printing surface 
(including said gap therein), 

31. The apparatus of claim 1, claim 2 or claim 3 
wherein the coating carrier is a coating plate cylinder 
carrying a plate. 

32. The apparatus of claim 1, claim 2 or claim 3 
wherein the impression cylinder is a standardly supplied 
impression cylinder supporting a workpiece being 
printed on a lithographic printing press unit. 

33. The apparatus of claim 1, claim 2, or claim 3, 
wherein the impression cylinder is retrofit in place of a 
standardly supplied transfer cylinder on a hthographic 
printing press unit. 
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sheet workpiece to apply a uniform, smooth coat- 
ing over wet ink on said sheet workpiece: 
means to rotate said roller means; 
means to actuate said coating carrier from said sheet 

workpiece to an off-impression position; 
support and guide means for said coating assembly 

attached to said press; 
and, means to retract said coating assembly including 
said coating carrier, said roller means and said 
coating supply means, to a remote position substan- 
tially away from said impression cylinder, to pro- 
vide access to said press upon movement of said 
coating apparatus. 
39. A method for printing and coating a workpiece, 
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34. The apparatus of claim 2 wherein means suppon- transmitting said workpiece through a coating appa- 

ing and integrating comprises a first pair of frames sup- ^^^"^ cooperation with an impression cylinder 

mounted on a lithographic printing press, said coating 
apparatus comprising 

a) an independent, cooperatively operating coating 
assembly comprising; 

i) a liquid coating supply means; 

ii) a coating carrier which includes a resilient coat- 
ing carrying surface for carrying liquid coating; 

iii) a means for metering and transferring liquid 
coating, operatively connected between said 
coating supply and said carrying surface, for 
maintaining a controlled amount of liquid coat- 
ing on said coating carrying surface; and 

iv) structural members mtegrating said means for 
metering and transferring liquid coating and said 
coating carrier into said coating assembly; 

b) supports for allowing movement of said coating 
assembly between: i) an operative position in which 
said coating surface on said carrying surface is in 
rotative pressure contact with a workpiece on said 
impression cylinder; and ii) a fully retracted posi- 
tion in which said coating assembly is completely 
disengaged from said Impression cylinder at a loca- 
tion remote from the impression cylinder, said 
coating assembly, including said coating carrier 
and said means for metenng and transferring coat- 
ing material, remaining connected during said 
movement; 

whereby, in said operative position, said carrying 
surface continuously delivers a smooth, uniform, 
metered amount of said liquid coating materia] to 
said workpiece on said impression cylinder. 

40. The method of claim 39 in which said impression 
cylinder is operatively associated both with a printing 
carrier at a rlrst location on said workpiece and with 
said coating carrier at a second location on said work- 
piece, to simultaneously print and coat said workpiece 
at a single impression cylinder. 

41. The method of claim 39 in which said printing 
predetermined quantity of coating to said resilient 55 press includes a coater for providing a U.V. curable 
coatmg surface on said coating carrier; coating, and said coating assembly coats with a pre- 

coatmg supply means operatively associated with coat, prior to application of said U.V. curable coating 

said roller means; by said coater. 

means supporting said coating carrier, said roller 42. The method of claim 39 in which said printing 

means and said coating supply means, into a coop- 60 press includes a fixed coater comprising a fixed coater 

eratively operable coating assembly; impression cylinder operatively connected to a coater 

means to adjust pressure between said resilient sur- blanket cylinder and to said coating assembly carrier, 

face on said coating carrier and said sheet work- whereby said method comprises coating said workpiece 

Pi^*^^- with two coating layers at said fixed coater impression 

means to adjust pressure between said roller means 65 cylinder. 

and said coating carrier; 43. A method for applying a liquid coating to a work- 

means to rotate said coating carrier such that said piece, using a coating apparatus operating on line with 

resilient surface of said carrier rotates with said an impression cylinder of a lithographic printing press. 



porting said moveable support means for said carrier 
and said roller means, including said support actuating 
means and adjustment means, where said pair is mi- 
nutely adjustable, actuatable and relocatable to a re- 
mote position from said impression cylinder, said im- 
pression cylinder being supported by a second pair of 
frames. 

35. The apparatus of claim 34 wherein said actuation 
means for said first pair of frames include a pair of hy- 
draulic cylinders. 

36. The apparatus of claim 2 wherein said means for 
independently adjusting pressure includes stops and 
screws for adjusting pressure between said coating sur- 
face on said coating carrier and said workpiece on said 
impression cylinder, associated with means to limit 
pressure therebetween. 

37. The apparatus of claim 2 wherein the roller means 
comprises an engraved anilox roll having an engraved 
cell structure with a maximum capacity of approxi- 
mately 15 billion cubic microns per square inch for 
carrying a water-base acrylic coating having a solids 
content of approximately 45% to apply a dry coat 
weight to said sheet workpiece of approximately 0.4 to 40 
0.6 Ibs/lCXX) Ft' when the anilox roll has a surface speed 
approximating that of the resilient coating surface of the 
coating carrier. 

38. Apparatus for applying a uniform and smooth 
liquid coating, on line, to a printed workpiece in a multi- 45 
color sheet-fed lithographic printing press wherein 
coating is applied to said workpiece while said work- 
piece is supported and conveyed by an impression cylin- 
der of said press, said coating being applied over wet 
ink» said apparatus comprising: 

a coating carrier supporting a resilient coating surface 
in rotative pressure contact with said printed sheet 
workpieces; 

roller means for metering and transferring a uniform 
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said press having at least one ink carrying surface for 46. The apparatus of claim 4, wherein the coating 

applying ink to said workpiece prior to coaling, said carrier is a coating plate cylinder carrying a plate, 

coating apparatus comprising: a) a coating carrier 47. The apparatus of claim 4, wherein the impression 

adapted to carry a resilient coating surface in rotative cylinder is a standardly supplied impression cylinder 

pressure contact with said workpiece supported by said 5 supporting a workpiece being printed on a lithographic 

impression cylinder; b) a roller means for metering and printing press unit. 

transferring a uniform predetermined quantity of coat- 48. The apparatus of claim 16 wherein said adjustable 

ing to said resilient coating surface on said coating car- stop includes stops and screws for adjusting pressure 

rier; c) coating supply means operatively associated between said coating surface on said coating carrier and 
with said roller means; d) a movable support for said 10 said workpiece on said impression cylinder, associated 

coating carrier for moving said coating carrier into and with means to limit pressure therebetween, 

out of contact with said workpiece on said impression 49. Coating apparatus operating on line with an im- 

cylinder; and a movable suppon for said roller means pression cylinder of a lithographic printing press to 

for moving said roller means into and out of contact apply liquid coating to a workpiece, said press having at 

with said coating surface on said coating carrier; said 15 least one ink carrying surface for applying ink to said 

coating carrier and said roller means being integrated workpiece prior to coating, said coating apparatus com- 

into a unitary assembly; said method comprising: prising: a) a coating carrier adapted to carry a resilient 

a) independently actuating said coating carrier move- coating surface in rotative pressure contact with said 
ment on the one hand and said roller movement on workpiece supported by said impression cylinder; b) a 
the other hand; 20 roller means for metering and transferring a uniform 

b) independently adjusting pressure between said predetermined quantity of coating to said resilient coat ^ 
coating surface on said coating carrier and said ing surface on said coating carrier; c) coating supply 
workpiece on said impression cylinder and pres- means operatively associated with said roller means; d; 
sure between said roller means and said coating a movable suppon for said coating carrier for moving 
surface on said coating carrier; and 25 said coating carrier into and out of contact with said 

c) integrating said impression cylinder with said as- workpiece on said impression cylinder; e) a movable 
sembly, such that a change in pressure between support for said roller means for moving said roller 

LJ coating surface on said coating carrier and said means into and out of contact with said coating surface 

workpiece on said impression cylinder, or actua- on said coating carrier; f) means for independently actu- 

^^^^ of said carrier into and out of contact with said 30 ating said coating carrier movement on the one hand 

workpiece, does not alter pressure between said and said roller movement on the other hand; g) means 

1^^ roller means and said coating carrier; and such that for independently adjusting pressure between said coat- 

a change in pressure between said roller means and ing surface on said coating carrier and said workpiece 

^^^^ coating surface on said coating carrier, or on said impression cylinder and pressure between said 

2 actuation of said roller means into and out of 35 roller means and said coating surface on said coating 

<^ contact with said coating surface on said coating carrier; h) means for integrating said impression cylin- 

g-^ carrier, does not alter pressure between said coat- der with said assembly, such that a change in pressure 

„ ing surface on said coating carrier and said work- between said coating surface on said coating carrier and 

piece on said impression cylinder. • said workpiece on said impression cylinder, or actuation 

^ ^' '^^^ apparatus of claim 4, wherein said coating 40 of said carrier into and out of contact with said work- 

y carrier is a coating blanket cylinder or a coating plate piece, does not alter pressure between said roller means 

cylinder. and said coating carrier; and such tha: a change in pres- 

"^^^ apparatus of claim 4, wherein said coating sure between said roller means and said coating surface 

carrier presents a gapped coating surface to said impres- on said coating carrier, or actuation of said roller means 

y sion cylinder as said impression cylinder rotates, and 45 into and out contact with said coating surface on said 

1^ said printing ink carrier presents a gapped printing sur- coating carrier, does not alter pressure between said 

face to said impression cylinder as said impression cylin- coating surface on said coating carrier and said work- 

der rotates, said coating surface (including said gap piece on said impression cylinder; 

therein) having a perimeter substantially equal to the said coating carrier and said roller means being inte- 

perimeter of said printing surface (including said gap 50 grated into a unitary assembly, 

therein). * « » * * 
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[57] ABSriRACr 

A method of reproducing on a substrate an image incor- 
porating metallic inks involves scanning (18) the image 
to be reproduced and creating (20) four color separa- 
tions of the scanned image. Metallic gold and/or metal- 
lic silver color separations (22, 24) are created by elec- 
tronically selecting any color area where the effect is 
desired. Next, the color separations are edited by creat- 
ing (26) an electronic yellow mask of the image and 
adjusting (28) the desured tonal range of the metallic 
areas. The mask edges of each color separation can also 
be softened (34). The scanner then outputs (36, 38) the 
separations to film. The imiage is then reproduced by 
printing each of the process color separation films (44, 
48) and the metallic separation films (42, 46) onto a 
substrate. 

12 Claims, 2 Drawing Sheets 
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White+Mageiita+Cyan=Blue 
METALLIC COLOR PRINTING PROCESS White+Mageiita+YeUow=Red 

White+YeUow+Magcnta+Cyan=Black 
TECHNICAL FIELD OF THE INVENTION Moreover, each subtractive primary color when added 

^ . . , . , » 5 with white produces that same subtractive primary 

The present invention relates to a metalhc color vviui .w y 

printing process SpecificaUy, this method produces an ^ „ 

improved metallfc nnage pnnmg subto^ ge^^^d cyan printing pktesthat'^are negative records 
primary colors, black, metalhc goW and/or metaUio ^ ^^^^^ P ^ » ^ ^ 

silver at four screen angles. ^ ^ ^iaewed by first photographing the original, in 

BACKGROUND OF THE INVENTION turn, through blue, green, and red filters. These films 

.rn. ^ ^ f-^i- «,>w«,<w4Kv«!^nf may thcu be couverted iuto a halftone dot imBgc suit- 

The«productionofcolorw^fi^ ^ ^^j^ The fibns are then 

ush phyacst James M«weU m J« 0"^ l^SOS;,^?*- ^ed to make the hnage carriers, which may be plates, 
wdl photographed a scene three ,5 Pencils. Lch plate is inked with its appro- 

fbirmrs^;i:s^S;e^^vr;s p^-^-^^^rsT^rdrer^irordot 

Lntacted to produce positives that werelen mounted . The miage produced ^ ^S^^^'^l.^^^f^' 

as sUdes. Eal slide placed in a different projector size and <'«°';: 

and the images were focused together on a screen. A fSle of the dot. The screen ^gle ^ the a^^^^ 

red. ^een. blue filter was pkced over the lens of '° at which the ruhngs of a halftone screen are^t when 

^chS^veprojector.thusprodudngacolorimage makmg screened miages. In other words tiie screen 

wiwii I' J » f o ^gjg ^ angle of the line which bisects the 

"""•Se Sgle fihn image for color photography was often eUiptical dots. Standard screen angles have been 

nrodur^ bTLouis Ducos du HuTon in FrMce in the „ established for vanons colors of dots: Magenta (45 ), 

^te ?8lJ ' 'in^ °sS ^Tc on a black-and- " Cyan (75'). YeHow (90'). Black (lOS^. Tt^ interaction 

wSte panchromatic emuhrion wasb^kenupby a series of screen angle, color, and dot size effect the quahty of 

of red, green, and blue transparent dots or lines that the reproduction. 

formed in f^ont of thi emulsion. The dots and Printing metallic colors, such as metallic gold ^d 

lines were so small that they could not be resolved by 30 metallic silver, pos« addittonal problems. Gold has 

SreyT^rexposurctheamwasreversal-processed typicaUy been treated as a shade of ydUow,wMesn^^^ 

to yield a colored positive transparency. The additive- has been treated as a shade of gray. Thus tiie bnUiance 

color transparency is still used by the Polaroid Corpora- of these colors is dmunished by flie blendmg of hues 

tion with thdr35-iamPolachrome slide process. which occurs in a four color pnnbng sjretem. 

nie development of the subtractive color systems 35 A system known as Metallic Integrated Prmtmg Pro- 
was also pioneered by du Huron. He suggested making cess (MIPP) has been developed for tiie reproduction of 
separation negatives through red. green, and blue fil- metallic colors by Eckart-Werke Metal Pigments and 
te«r then making positive transparencies ftom each, Powders of Furth. Bayem. Germany. This system re- 
dyeing them with colors fliat absorb each respective quires numerous steps. First, a d«»igner marks-up the 
primary color fi-e. cyan, magenta, and yeUow). This « artwork to be copied to designate those areas where tiie 
subtractive method is difiBcult to use because it requires MIPP system is required, i.e. metalhc colored area& 
the accurate registration of the colored positives or the Next, a conventional four color separation is produced 
accurate registration of images f^om dyed positive ma- of the artwork. Each separation is then comparal to tiie 
trices. The solution was a three-emulsion film, each original artwork to see which separation pves the best 
layer made sensitive to a different color (red, green, or 45 representation of the metalhc colors. Based on the ob- 
blue) and then dyed a different color (cyan, magenta, or ject color in flie ongmal photograph and the color 
yellow) in processing. The first successful fihn of this requirements of the final pnnt, a detennmation is then 
type was Kodachiome, introduced by the Eastman made whether gold or silver is requ^ed. Most shades of 
K^ak Company m 1935. gold can be obtained firomsUver and yeUow. However, 
Printed coIot reproduction is based on many of the 50 a high percentege of yellow on silver greafly reduces 
same principles as fihn color reproduction. Instead of a the metaUic brilliance, addition, alver has a grey 
continuous image, allowed by tiie fihn medhim, a series value of approximately 30% that tends also to reduce 
of dots are printed on a substrate. These dots are printed the metallic brilliance and thereby dirty colors, 
in tiie subtractive primary colors of cyan, magenta, and After the four color separatons are made, two sepa- 
yellow. Addition^y, black is used to adjust the con- 55 rations used to pnnt the metalhc mks must be developed 
teast of the image. In the subtractive process, a white fitom two of the four separations. TypicaUy tiie cyan or 
substrate is uied and red, green, and blue are essentially black separation win give tiie best basis for devclopmg 
subtracted to achieve black. By contrast, in tiie additive the silver separation and either tiie ydlow or magenta 
system, a black background (i.e. a blank TV screen) is for tiie gold separation. The selected separauons are 
used, and red, green, and blue are added to achieve 60 then di^Ucated to become tiie gold and stiver separa- 
white. In tiie additive system tiie following combina- tions. These separations may require modification to 
Hons create tiie followmg results: remove image areas where a metalhc effect is not re- 
Red-l-Green=yel]ow quired. Comparison with tiie ongmal transparency may 
Red +Blue=Maeenta indicate the need to enhance some image areas so as to 
Green-l-Blue=Qran 65 improve the final metallic effect The MIPP system 
Red-|-Green-J-Blne= White antidpates the softening of mask edges of the metallic 
In flie subtractive process, flie foUowing is trae: colors to avoid sharp cut-out efiects when tiie final 
White-fYellow-l-Cyan=Green result is printed. In practice, the task of softemng of 
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mask edges can be handled using electronic image pro- necessitates additional color correction of the sub trac- 

cessing equipment tive primaries. Therefore, a need exists for a printing 

With the MIPP systemic, a screen angle must be freed process which maximizes the appearance of metallic 

for each of the metallic inks to avoid problems of screen colors. Such a process should allow the use of six colors 

clash and resulting moire effects. Tliis can be accom- 5 printed at four screen angles. Moreover, such a process 

plished by using achromatic or Under Color Removal, should not limit the number of colors in any given area 

("UCR") color separation techniques where the process to four as with the MIPP System, 

color with the lowest value is eliminated in favor of ott^^^abv r\r7 -rac TXTirTrxTTT*n.vT 

black. UCR involves the technique of reducing the SUMMARY OF THE INVENTION 
cyan, magenta, and yellow content in neutral grey 10 The present invention relates to the Williamson Inte- 

shadow areas of a reproduction and replacing them grated Metallic System (WIMS) developed to allow six 

with black ink so that the reproduction will appear color printing using yellow, magenta, cyan, black, me- 

normal but will use less process color ink. (From the tallic silver, and/or metallic gold. The WIMS System 

Complete Color Glossary by Miles Southworth, Thad creates a realistic metallic gold or metallic silver effect 

Mcllroy and Donna Southworth, Copyright 1992; Pub- 15 using the subtractive primary colors, black, silver and- 

lishcd by The Color Resource, Livonia, N.Y. ISBN /or gold. The WIMS method comprises a number of 

I-879S47-01-9). Often the cyan will have the lowest steps. The subject to be reproduced is first scanned by a 

value and is the color to elindnate. Since both gold and standard scanner and four color separations are created, 

silver have a process color value, the four conventional The original art is then edited to achieve the required 
separations will need to be modified if the finished print 20 metallic effect. Editing comprises the steps of creating a 

is not to look over-colored or dirty. For example PAN- yellow mask, reviewing an electronic version of the 

TONE 873, the MIPP gold standard, has a process image produced by the scanner, determining the 

color value of approximately 65% yellow, 25% ma- amount of contrast between heavy and light metallic 

genta and 5% cyan. So if the gold areas are to look regions on the image by one skilled in the art based on 

realistic these colors must be reduced proportionately. 25 past experience, and then sending that contrast infonna- 

The separations may also require modification as the tion back to the scanner. A *'yellow mask" is created to 

metallic inks have a grey scale value and a failure to isolate areas where a metallic effect is desired. This 

take this into account may result in a dirtying of the **yellow mask" allows the operator to select these areas 

fmal colors due to a reduction in their metallic bril- based on the color and tonal region of the origmal. For 

liance. 30 example, those areas appearing neutral are appropriate 

A MIPP image is printed using standard screen angle for silver metallic, while those areas appearing high 

intervals of 30" or 15*. The screen angle used for a yellow with a red component are appropriate for the 

metallic ink is the same as that for the process colors gold metallic. Additional modification of dot size in 

eliminated in favor of a metallic ink. The MIPP system these isolated areas may be required to avoid moire and 

may use different dot shapes to reduce the risk of screen 35 reduction in metallic brilliance of the final colors. These 

clash. A round dot, with no preferred direction, is typi- colors can be printed at four screen angles: cyan (75*), 

cally used for the metallic ink, while an elliptical dot magenta (45*), silver (45*), gold (75*), yellow (90*), and 

works for the standard process inks. The color stan- black (105*). 

dards chosen for MIPP come from the PANTONE In the WIMS System, a cleaner, or more brilliant 

System of matched metallic inks, with PANTONE 873 40 gold color ink is used, wherein the process color value 

as the gold standard and PANTONE 877 as the silver is less than 25% for magenta and less than 5% for cyan, 

standard. This should diminish any dirtiness caused by the process 

Because metallic inks are opaque, they are normally color values of adjacent primary colors. Additionally, 

printed before the transparent process colors. But with any harsh edge effects caused during printing may be 

MIPP the sequence is changed slighdy so that the first 45 softened during the electronic masking stage. During 

three colors down are silver, yellow, and gold, respec- printing, the silver separation can be printed at the same 

tively. The remaining three process colors are printed in screen angle as the magenta, while the gold separation 

any order. The first three colors, in this order, are very can be printed at the same screen angle as the cyan 

important if the finished print is to look realistic. The separation. 

" briefdescriptionofthedrawings 

is also necessary to maintain the correct tonal values in For a more complete understanding of the present 
the highlight areas. Yellow, printed in this way, pro- invention, and for further details and advantages 
vides a transition from gold to non-metallic pans of the thereof, reference is now made to the following De- 
image. On the other hand, if yellow is printed on top of 55 tailed Description taken in conjimction with the accom- 
the gold, there is a loss of metallic sheen without any panying drawings, in which: 

compensating color benefit. FIG. 1 illustrates a flow chart of the WIMS System 

In summary, the MIPP system presents several disad- for reproduction of metallic color; and 

vantages. First, it requires excessive handwork to create FIG. 2 illustrates a flow chart of the prior art MIPP 

the color mash. Second, the MIPP system requires the 60 System. 

X'^T^^rt^e DETAILED DES^PnON OF THE 

MIPP system only allows the printing of four screened DRAWINGS 

colors in any given area. Last, the PMS 873 standard The present invention relates to a metallic color 

gold ink used by the MIPP system is a dirty, or less 65 printing process, also known as the WIMS System, that 

brilliant gold ink. This dirty look limits the gold color overcomes many of the disadvantages found in the prior 

reproduction to the inherent dirty look even if no other art. Referring to FIG. 1, a flow chart illustrates the 

color ink is printed in that area. This dirty look also steps involved in the present method. 



• 
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A first step involves pre-evaluation at step 10 of the cally, it is possible to soften at step 34 any harsh edge 

subject to detennine desired effects and proper place- effects in the final reproductioa.via mask smoothing or 

ment of metallics in process reproduction. Metallic gold tonal integration techniques. 

can be chosen at step 12, metallic silver can be chosen at Next, this information is sent back to the scanner 

step 14, or a combination of both metallic gold and 5 which outputs at step 36 the subtractive process colors 

metallic silver can be chosen at step 16. Next, the image and the metallic separations. The MIPP standard for 

can be scanned at step 18 , by a scanner which, in turn, screening is to eliminate (by hand masking) one of the 

produces at step 20 four color separations which are process colors in metallic areas to free-up a screen an- 

electionically viewed on the scanner display. The scan- gie, or to produce the metallic separations at a line 

ner acts as both an input device and an output device. In 10 screen resolution different than the process colors to 

other words, the artwork is mput to the scanner. The reduce moire effects. However, m the WIMS process, 

scanner can then output color separations or film used the subtractive process colors are output at step 36 at 0% 

to recreate the artwork. The scanning step involves the 15^^ and/or 30* screen angle intervals. An mterval is the 

application of 75% to 100% to the scanner set-up and spacmg between any two screen angles. The metallic 

the scanning of the image. Then, the PGR is removed 15 cq^qj. separations are output at step 38 at the same an- 

from the scanner set-up and the image is scanned to an ^ subtractive process colors or at 30' intervals, 

"Imagedit". an electronic color correction machine, The gold separation can be produced at the same screen 

produced by the Crosfield Co. of Kernel Hempstead, ^ separation. Likewise, the silver sepa- 

En^and.^ ration can be produced at the same angle as the magenta 

The ongmal artwork is evaluated m a weU known 20 reparation. Therefore, with WIMS reproductions, six 

manner by one skilled m tiie art to det™e the color ^^j^^ ^ ^ ^^^^ ^^^^ P^^^ 

areas m wbch the inetallic effect is desired A go d j ^ ^ ^nted at 75% magenta at 45% silver at 

separation can be produced at step 22 by electromcaUy ^^^^ ^^^.^ 

sdecting any color area where tiie effect is d^ir<^^ ^^^^ separations are produced at the 

Likewia^asilverseparationcanbep^^ 25 ^^^^ resolution. Typically, there are no 

by electromcany selecting any color ar^ where the ^ ^ 

dffect is desired. Typic^y, the cyan or black areas of P 

theongmalart wmbethebasisfor devdopmgti^^ P J ^ 

pnntmg whereas yellow or magenta areas of the ongi- " ^ ^ ^7- , • wlT^^ 1 • 

Ll art till form 4 starting poL for creating the gold 30 '"^^^ ^^1^ f 873. This ink P^mted sohd 

printmg. It is emphasized that either the gold or sUver has a process color v^ue of appro^^tely 65% yellow, 

^parations may be produced by selecting any color ^5% magenta and 5% cyan. For WIMS reproduction, 

area where the effect is desired. however, a much more bnlhant gold mk is used, 

Using the Crosfield Imagedit, a "yellow mask" can wherein the magenta and cyan process equivalents are 

then be created at step 26 to isolate the areas where a 35 ^^^tly reduced. This was selected und^ the rationale 

metallic effect is desired from the rest of the separation. ^^^^ ^ P^^^ S?^^ ^ ^ T 

The "yellow mask" function gives the ability to select <i^ced m bnlhance, but a pure PMS 873 mk area could 

the desired areas electronically based on the tonal re- ^® ^^^^ any more brilliant than the inherent bronze 

gion or bandwidth of the original as well as the desired ^plor of the ink This same color compensation theory 

color region. Creating a yellow mask entails several 40 also apphes to sdver areas where a calculated reduction 

steps. First, an electronic version of the unage produced cyan or black generaUy occurs, 

by the scanner displays the contrast between a heavy Prepress proofing at step 40 is accomplished via a 

metalHc region and a light metalUc region on the image. combmation of 3M Matchprint II (for process colors) 

For example, neutrals are appropriate for sUver, whUe Dupont Cromahn (for metallics). After proofing, 

high yeUows with a red component are appropriate for 45 artwork is reproduced by first printing at step 42 the 

gold. The yellow mask controls can be adjusted at step WIMS standard for silver, then printing at step 44 yel- 

28 to achieve desired printing strength (tonal range) of low, then printing at step 46 the WIMS standard for 

metallic inks withm the yellow mask area. These con- gold, and finally printing at step 48 the remaming sub- 

trols allow the adjustment of slope, gam, and rolloff of tractive primary colors in any order, 

the image within the yellow mask area. 50 FIG. 2 provides a fiow chart of the MIPP process 

Next, the Imagedit computer creates six revised cobr which is discussed in greater detail m the Background 
separations in a well-known maimei^ one each for yel- Section. In sum, the designer marks up the artwork to 
low, cyan, magenta, black, gold and silver. Once these be reproduced to show where MIPP is required and the 
electronic masks are created, fiirther modification at image is scanned at step 118. Based on the object color 
step 30 of the isolated area may be required. For exam- 55 in the original photograph and the color requirements 
pie, such modifications may increase or reduce the ofthefinalprint, a determination is then made whether 
printing dot size of the metallic separation and/or adjust to choose at step 112 gold, choose at step 114 silver, or 
at step 32 the amount of four color process ink printing to choose at step 116 both silver and gold. The artwork 
over the newly created metallic to compensate for the is then scanned at step 118 by a scanner and a standard 
reduction in brilliance caused by the additional metalhc 60 four-color separation is produced at step 120. Each 
color in the reproduction. Additionally, in a given origi- separation is compared to the original to determine 
nal, there may be areas of similar color where a metallic which gives the best representation of the metallic col- 
effect is desired in one area but not the other. For exam- ors. A gold separation is next produced at step 122 using 
pie, a gold watch requires a, metallic gold, while a the screen angle of the process color that was elimi- 
golden retriever would not. Due to this anomaly, fiir- 65 nated in that area, as will be discussed in greater detail, 
ther electronic manipulation of the image may be re- Likewise, a silver separation can also be produced at 
quired to eliminate metallic ink in unwanted areas. step 124 using the screen angle of the process color that 
Moreover, because all masking is performed electroni- was eliminated in that area. 
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A green mask is created at step 126 with the scanner 
and viewed on the scanner display. The overall contrast 
of the green mask can be adjusted at step 128 via the 
color correction controls. Shadow contrast can then be 
adjusted via undercolor removal (UCR). Next, the 5 
image is modified at step 130 to remove areas where the 
metallic effect is not required. The level of the four 
subtractive process colors can be reduced at step 132 in 
the metallic printing area. Mask edges can then be soft- 
ened at step 134. 10 

Next, a screen angle must be freed at step 135 for each 
of the metallic inks to avoid problems of screen clash 
and resulting moire effects. In other words, in any one 
area where a metallic ink is used, the subtractive pri- 
mary color with the same screen angle must be elimi- 15 
nated or made solid. Thus, no more than four screened 
colors may appear in any one area of the reproduction. 
The scanner outputs at step 136 the subtractive process 
colors to film at 30* and 15* intervals. The scanner can 
then output at step 137 the metallic separations at a 20 
screen angle of an eliminated process color. Alterna- 
tively, the scanner can output at step 138 the metallic 
separations at the screen angle of the eliminated process 
color but at a different dot shape and/or screen ruling 
than the four subtractive process colors. Prepress proof- 25 
ing at step 140 is accomplished. After proofing, the 
artwork is reproduced by first printing at step 142 the 
PMS 877 standard for silver, then printing at step 144 
yellow, then printing at step 146 the PMS 873 standard 
for gold, and finally printing at step 148 the subtractive 30 
primary colors in any order. 

Although preferred embodiments of the invention 
have been described in the foregoing Detailed Descrip- 
tion and illustrated in the accompanying drawings, it 
will be understood that the invention is not limited to 35 
the embodiments disclosed, but is capable of numerous 
rearrangements, modifications, and substitutions of 
parts and elements without departing from the spirit of 
the invention. Accordingly, the present invention is 
intended to encompass such rearrangements, modifiica- 40 
tions, and substitutions of parts and elements as fall 
within the scope of the invention. 

We claim: 

1. In a method of half-tone dot printing a reproduc- 
tion of a scanned image on a substrate with the four 45 
subtractive process colors of magenta, cyan, yellow, 
and black in a given area of the scaimed image at only 
four screen angles, an improved method of incorporat- 
ing metallic colors in said reproduction, the improve- 
ment comprising the steps of: 50 

printing at least one metallic color in said given area 
at a selected one of the only four screen angles; and 

printing at least one of said four subtractive process 
colors in said given area at the same screen angle as 
said at least one metallic color such that said at least 55 
one metallic color and one process color are 
printed in said given area at the same one of said 
four screen angles so as to enable at least five colors 
to be printed at only said four screen angles. 

2. A method as in claim 1 further including the steps 60 
of: 

printing a second metallic color in said given area at 
a second one of said four screen angles; and 

printing a second one of said four subtractive process 
colors in said given area at the same second one of 65 
said four screen angles as said second metallic color 
so as to have an additional metallic color and an 
additional process color printed in said given area 



at said second one of said foxir screen angles so that 
up to six colors are printed at only said four screen 
angles. 

3. The method of claim 1 of reproducing a scanned 
image on a substrate including incorporating metallic 
colors and further comprising the steps of: 

producing four process color separations of the 
scanned image, each at one of said four screen 
angles; 

producing at least one metallic color separation at the 
same screen angle as a corresponding first one of 
the four screen angles of the process color separa- 
tions in said given area; 

editing each process color separation and the at least 
one metallic color separation to obtain metallic 
color separation information; 

outputting each process color separation to film cre- 
ating a process color separation film; 

outputting the at least one metallic color separation to 
fdm creating a first metallic color separation film; 
and 

printing a reproduction of the scanned image on a 
substrate using the process color separation films 
and the at least one metallic color separation fdm 
such that both a metallic color separation and a 
process color separation are produced at the same 
screen angle. 

4. The method of claim 3 of reproducing a scanned 
image on a substrate including metallic colors anti fur- 
ther comprising the steps of: 

producing a second metallic color separation at the 
same screen angle as a corresponding second one of 
the four screen angles of the process color separa- 
tions in said given area; 

editing the second metallic color separation to obtain 
metallic color separation information; 

outputting the second metallic color separation to 
film creating a second metallic color separation 
film; and 

printing a reproduction of the scanned image on a 
substrate using the process color separation film 
and the first and second metallic color separation 
films such that said first metallic color separation 
and a first process color separation are produced at 
an identical first screen angle and the second metal- 
lic color separation and second process color sepa- 
ration are produced at a second identical screen 
angle so as to enable up to six colors to be printed 
in the given area in only four screen angles. 

5. The method of claim 4 wherein the step of produc- 
ing a first and a second metallic color separation further 
comprises the steps of: 

producing a gold metallic color separation as the first 

metallic color separation; and 
producing a silver metaUic color separation as the 

second metallic color separation. 

6. The method of claim 4 wherein the step of produc- 
ing a first and a second metallic color separation further 
comprises the steps of: 

producing a silver metallic color separation as the 

first metallic color separation; and 
producing a gold metallic color separation as the 

second metallic color separation. 

7. The method of claim 4 wherein the step of editmg 
further comprises the steps of: 

reviewing an electronic version of the scanned image 
to determine regions of the image where metallic 
color is to be added; 
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creating a yellow mask for the given area to enable 
isolation of any region therein where metallic color 
is to be printed; 

electronically adjusting the amount of contrast be- 
tween the isolated regions to achieve a desired 5 
metallic color contrast between said isolated re- 
gions so as to obtain metallic color separation infor- 
mation; and 

sending the metallic color separation information 
back to the scanner to provide half-tone dot sig- 10 
nals. 

8. The method of claim 4 wherein the step of output- 
ting the at least one metallic color separation further 
comprises the step of outputting the first metallic color 
separation at the same screen angle as a first process 15 
color separation or at a 0°, 15% or 30" interval there- 
from. 

9. The method of claim 4 wherein the step of output- 
ting the second metallic color separation further com- 

20 



prises the step of outputting the second metallic color 
separation at the same screen angle as a second process 
color separation or at a 0% 15*, or 30* interval there- 
from. 

10. The method of claim 3 wherein the step of editing 
further comprises softening an image edge of the pro- 
cess color separations and metallic color separations. 

11. The method of claim 3 wherein the step of output- 
ting the process color separations comprises outputting 
the process color separations onto film at 0', 15% or 30* 
screen angle intervals. 

12. The method of claim 1 wherein the step of print- 
ing comprises: 

(a) printing the metallic silver onto the substrate; 

(b) printing yellow onto the substrate; 

(c) printing the metallic gold onto the substrate; 

(d) printing the remaining colors onto the substrate in 
any order. 




50 
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[57] ABSTRACT 

A coating apparatus for use in a sheet-fed, offset rotary 
printing press to selectively apply a protective and/or 
decorative coating to the wet ink surface of freshly 
printed sheets and including a coating unit having a 
pick-up roller for supplying aqueous coating material 
from a reservoir to the surface of a delivery cylinder 
mounted on a press delivery drive shaft, the delivery 
cylinder performing the dual function of a coating ap- 
plicator roller and a delivery cylinder during coating 
operations. 

22 Claims, 5 Drawing Sheets 
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disclosed in U.S. application Ser. No. 07/630,308 filed 

COATING APPARATUS FOR SHEET-FED, Dec. 18» 1990 entitled Vacuum Transfer Apparatus for 

OFFSET ROTARY PRINTING PRESSES Sheet-Fed Printing Presses now U.S. Pat. No. 

5,127,329. That application, the disclosure of which is 

BACKGROUND OF THE INVENTION 5 also incorporated herein by reference, discloses an ap- 

This mvention relates to sheet-fed, offset rotary print- P^ratus which can be employed to draw the unprinted 

ing presses, and more particularly, to a new and im- side of a freshly prmted sheet into engagement with 

proved apparatus for the in-line application of protec- rollers which support the sheet on the unpnnted side 

tive and decorative coatings to the printed surface of during Uansfer or delivery of the sheet from the unpres- 

freshly printed sheets. s>on cylinder after printing so that the wet ink on the 

Conventional sheet-fed, offset rotary printing presses freshly printed sheet docs not come in contact with 

typically include one or more printing stations through other apparatus in the press. The vacuum transfer appa- 

which individual sheets are fed and printed with wet ratus disclosed in that application can be used as an 

ink. After final printing, the sheets are fed by a dehvery alternative to the net type cylinder system disclosed in 

conveyor system to the delivery end of the press where the aforementioned DcMoorc patent, or when used in a 

the freshly printed sheets are collected and stacked. In perfecting press, as a supplement to that system, the 

a typical sheet-fed, offset rotary printing press such as vacuum transfer apparatus being primarily intended for 

the Heidelberg Speedmaster line ofpresses, the delivery use when only one-sided sheet printing is being per- 

conveyor system includes a pair of endless gripper formed by the press, and the net type cylinder system 

chains carrying laterally spaced gripper bars and grip- 20 t^gj^g ^^g^ when the press is operating in the perfector 

pers which are used to grip and pull freshly printed mode with two-sided sheet printing, 

sheets from the impression cylinder and convey the in some printing applications, it is desirable that the 

sheets toward the sheet delivery stacker. The gripper p^^^^ capable of applying a protective and/or deco- 

chains are driven in precisely timed relation to the im- rative coating over all or a portion of the surface of the 

pression cylinder by gripper chain sprocket wheels 25 ^^^^^^ sheets. Such coatings typically are formed of a 

laterally spaced between a delivery drive shaft mounted UV-curable or water-soluble resin applied as a liquid 

on opposite sides of the press frame, the delivery drive solution or emulsion by an applicator roDer over the 

shaft being mechanically coupled by gears for synchro- f^^gj^jy panted sheets to protect the ink and improve the 

nous rotation with the impression cylmder. appearance of the sheets. Use of such coatings is partic- 

Since the inks used with offset type.pnnting presses 30 ^ desirable when decorative or protective fmishes 

typically remain wet and tacky for some time after ^ j^^^ ^^^^ ^ production of posters, record 

pnntmg. special precautionsmustbe taken to msure th^^^ brochures, magazines, folding cartons and the 

the wet inked surface of ^^^^^ like. In cases where a coating is to be applied, the coat- 

not marked or smeared as ^^^^ ing operation is carried out after the final ink printing 

from one prmtmg station to another, and through the 35 ^^g^ rf^^med, most desirably by an in-line coating 

delivery system to the sheet delivery stacker. One sys- ' « o <.^Lrit^ ct^« «rw thZ 

delivery cylinder system marketed by Printing Re- stacker. t, u r^. o««k™« tt,^ 

search Inc. of Dalli, Texas under its registered trade- 40 Venous suggestions 

mark "SUPER BLUE" That system, which is made and ^^^'^^ ^ m-lme press operation by usmg the final 

sold under license, is made in accordance with and Prmtmg station of the press as the coatmg appl^tion 

operates as described in U.S. Pat. No. 4,402,267, issued st^non For example m U.S. Pat. Nos. 4,270,483, 

Sep. 6, 1983 to Howard W. DeMoore, the disclosure of 4,685,414, and 4,779,557 there are disclosed coa mg 

which is incorporated herein by this reference. In that 45 apparatus which can be moved mto position to allow 

system, marking and marring of freshly printed sheets is the blanket cylmder of the last prmtmg station of a press 

prevented by employing transfer or delivery cylinders to be used to apply a coatmg matenal to the sheets. In 

provided with a coating of friction reducing material U.S. Pat. No. 4.796,556 there is disclosed a coatmg 

such as PTFE (Teflon) over which are loosely mounted apparatus which can be selectively moved between the 

fabric covers, referred to in the trade as "nets", and 50 blanket cylinder or the plate cylmder of the last prmtmg 

which support the wet ink side of the freshly printed station of the press so that that station can be used as a 

sheets as they are pulled from the impression cylinder. coating sUtion for the press. However, when coatmg 

Typically, in a multi-color press employing the apparatus of these types are used, the last pnnting sta- 

♦^SUPER BLUE" cylinder system, each transfer cylin- tion can not be used to apply ink to the sheets, but rather 

der for conveying the freshly printed sheets from one 55 can only be used for the coating operation. Thus, with 

printing station to the next is supplied with a "SUPER these types of in-line press coating apparatus, the press 

BLUE" transfer cylinder system, and the delivery cyl- loses the capabUity of printing its full range of colors 

inder for conveying the sheets from the last printing since the last printing station is converted to a coating 

station to the sheet delivery stacker is supplied with a station. 

"SUPER BLUE" delivery cylinder system. As used 60 Suggestions for overcoming the problem of the loss 

hereinafter, the term "net type cylinder" is intended to of a printing station when coating is desired have also 

refer to cylinders having fabric nets disposed over the been made, such as that set forth in U.S. Pat. Nos. 

support surface, such as of the general type disclosed in 4,934,305 which discloses a coating apparatus having a 

the aforementioned DeMoore U.S. Pat. No. 4,402.267 separate timed applicator roller positioned to apply the 

and exemplified by the "SUPER BLUE" cylinder sys- 65 coating material to the printed sheet while the sheet is 

tern. on the last impression cylinder of the press. This is said 

Another system which can be used to prevent mark- to allow the last printing station to be operated simulta- 

ing and smearing of the freshly printed sheets is that neously as both an ink application station and a coating 
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Station so that no loss of press printing unit capability allel with the impression cylinder, and which is driven 

results. Another approach to providing a coating station in timed synchronous relation with the impression cyl- 

without loosing the printing capabilities of the last inder. 

printing station is to provide a totally separate coating In accordance with the invention, a delivery cylinder 
unit down stream of the last printing station so that the 5 is mounted to the delivery drive shaft and provided 
coating is applied to the sheets after final printing and with a coating blanket disposed over the peripheral 
before the sheets have reached the sheet delivery outer surface of the cylinder, and adapted to engage and 
sucker. Such an approach is suggested in U.S. Pat. Nos. support the wet ink side of a freshly printed sheet. A 
4,399,767 and 4,706,601. While each of these sugges- coating apparatus including a supply of liqtiid coating 
tions provide coating stations which allow the fmal 10 material and a pick-up roller disposed to receive coating 
printing station to continue to be used for printing, they material from the supply, is mounted to the press and 
each suffer from the disadvantages of requiring the operable to permit the pick-up roller to be moved into 
provision of separately driven coating applicator rollers engagement with the delivery cylinder so that coating 
and apparatus which must be precisely timed in relation material on the pick-up roller is transferred to the coat- 
to the movement of the sheet to be coated so as to insure 15 ing blanket of the delivery cylinder and then to the 
precise registration between application of the coating freshly printed sheet. 

material and the printed sheet. The provision of sepa- Preferably, the coating apparatus is mounted to the 
rate timed applicator rollers require that the presses be press downstream of the delivery drive shaft, and in- 
modified to provide sufficient space within the presses eludes means to selectively move the pick-up roller into 
to accommodate the added coating apparatus or to 20 and out of engagement with the delivery cylinder, 
increase the length of the presses, and require additional When the pick-up roller is not in the operable position 
and complex drive connections with the press drive in engagement with the delivery cylinder, the delivery 
system to achieve the required precise speed correlation cylinder can be used for conventional noncoating sheet 
between the sheets and the applicator rollers. Such delivery by removing the coating blanket and, prefera- 
modifications can be both expensive and cumbersome 25 bly, replacing the coating blanket with a fabric net such 
to install and maintain. as of the net type cylinder system previously described. 

Thus, there exists a need for a new and improved To convert to a coating operation, the coating blanket is 

in-line apparatus for use in a sheet-fed, offset rotary attached to the dehvery cylinder and, depending upon 

printing press to selectively apply a protective and/or the thickness of the sheets to be printed, packed with 

decorative coating to the printed surface of freshly 30 suitable packing sheets to increase the effective diame- 

printed sheets which allows the final press printing ter of the cylinder so that pressure is applied to the 

station to continue to be used as a printing station, yet freshly printed sheets against the impression cylinder by 

which does not require any substantial press modihca- the coating blanket covered delivery cylinder. The 

tion or the addition of a separate timed apphcator roller. pick-up roller is then moved to the operative position 

As will be explained in more detail hereinafter, the 35 engaged with the delivery cylinder so that as freshly 

present invention solves this need in an novel and unob- printed sheets are pulled by the delivery conveyor from 

vious manner. the impression cyhnder around the delivery cylinder, 

ciTv>fv;r A c V oTT TOP TKTVTrvrrTnM materia] applied to the delivery cyUnder by the 

SUMMARY OF THE INVENTION j^ic\i-up roller is transferred to the freshly printed sheets 

The present invention provides a new and improved 40 in the nip between the delivery cylinder and the impres- 

in-line apparatus for selectively applying a protective sion cylinder. 

and/or decorative coating to the surface of freshly Since the delivery cylinder is driven by the delivery 
printed sheets in a sheet-fed, offset rotary printing press drive shaft in precise timed relation with the impression 
which is highly reliable and effective in use, yet which cylinder, exact registration between the application of 
does not require any expensive or substantial press mod- 45 coating material and the printed sheet is assured. Pur- 
ification or result in any impairment of normal press ther, since the coating of the freshly printed sheets is 
operating capability. The present invention enables the carried out through use of a delivery cylinder mounted 
press to be used to selectively apply the coating material to the existing press delivery drive shaft, no substantial 
to the freshly printed sheets as the sheets are conveyed press modifications are required, and the press can be 
from the impression cylinder of the last printing station 50 quickly and easily converted between coating and non- 
of the press toward the sheet delivery stacker by utili2- coating operation with no loss of printing capability of 
ing a delivery cylinder mounted to the existing press the final printing station. 

delivery drive shaft to perform the dual function of a Many other features and advantages of the present 

coating material applicator roller and a sheet delivery invention will become more apparent from the follow- 

cylinder so that no modification ofthe press is required 55 ing detailed description take in conjunction with the 

to enable the press to be used for either coating or non- accompanying drawings which disclose, by way of 

coating operation, and without impairment of any nor- example, llie principles of the invention. 

"M«rsSS"the present invention is intended BRIEF DESCRIPTION OF THE DRAWINGS 

for use in a sheet-fed, offset rotary printing press of the 60 FIG. 1 is a schematic side elevational view of a sheet- 
type having at least one printing station which includes fed, offset rotary printing press having a coating appara- 
a blanket cylinder and an impression cylinder disposed tus embodying the present invention; 
for printing ink onto sheets passing therebetween, and a FIG. 2 is an enlarged fragmentary side elevational 
delivery conveyor system for pulling freshly printed view taken substantially within the circular area desig- 
sheets off the impression cylinder and transporting the 65 naied "2" in FIG. 1 and showing the coating apparatus 
sheets toward the press sheet dehvery stacker. For use of the present invention during coating operation; 
of the present invention, the press must include a deliv- FIG. 3 is a side elevational view similar to FIG. 2, but 
ery drive shaft disposed adjacent to and extending par- showing the coating apparatus in the inoperative posi- 
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tion with the coating pick-up roller and reservoir re- wheels 52 fixed adjacent the lateral ends of a delivery 

moved, and the blanket covering over the delivery drive shaft 54 which has a mechanically geared cou- 

cylinder replaced with a fabric net for non-coating pling (not shown) through the press drive system to the 

printing; impression cylinder. The delivery drive shaft 54 extends 

FIG. 4 is an enlarged fragmentary perspective view 5 laterally between the sides of the press frame 14 adja- 

showing one side of the coating apparatus mounted in cent the impression cylinder 36 of the last printing sta- 

the press and illustrating the fluid path of coating mate- tion 28, and is disposed to be parallel with the axis of the 

rial from a supply tank to the reservoir of the coating impression cylinder. In this instance, the dehvery cylin- 

unit; der 42, which is constructed to allow adjustments in 

FIG. 5 is an enlarged fragmentary perspective view 10 diameter by suitable means, is fixedly mounted to the 

illustrating the end mounting of the coating pick-up delivery drive shaft 54 so that the delivery cylinder is 

roller to its support bracket; and also rotated in precise timed relation to the impression 

FIG. 6 is an enlarged fragmentary sectional view cylinder, 

taken substantially along the lines 6—6 of FIG. 4. Preferably, each of the transfer cylinders 38 is 

DETAILED DESCRIPTION OF PRESENTLY equipped with an anti^marking system such as the afore- 

DETAILED DESCR^^ mentioned net type transfer cylinder system or the press 

PREFERRED EMBODIMENT 12 can be supplied in the transfer positions with vacuum 

As shown in the exemplary drawings, the present transfer systems of the type disclosed in the above-iden- 

invention is embodied in a new and improved in-line tified copending U.S. application Sen No. 07/630,308 

apparatus, herein generally designated 10, for selective 20 filed Dec. IS, 1990, although as will become more ap- 

use in applying a protective and/or decorative coating parent hereinafter, the use of such transfer systems is 

to the freshly printed surface of sheets printed in a not required for the present invention and other types of 

sheet-fed, offset rotary printing press, herein generally transfer systems can be used. For reasons that wUI be- 

designated 12. In this instance, as shown in FIG. 1, the come more apparent hereinafter, for most effective use 

coating apparatus 10 is illustrated as installed in a four 25 of the present invention, however, the delivery cylinder 

color printing press 12, such as that manufactured by 42 should be of the type which employs the "SUPER 

Heidelberger Druckmaschinen AG of the Federal Re- BLUE" delivery cylinder system, or, as an alternative, 

public of Germany under its designation "Heidelberg should employ in the delivery position, a vacuum trans- 

Speedmaster 102V (40")," and which includes a press fer system such as disclosed in the above-identified 

frame 14 coupled at one end, herein the right end» with 30 copending U.S. application Ser. No. 07/630,308. 

a sheet feeder 16 from which sheets, herein designated In this respect, it is important to note that when the 

18, are individually and sequentially fed into the press, freshly printed sheets 18 are conveyed away from the 

and at the opposite end, with a sheet delivery stacker 20 impression cylinder 36 of the final printing station 28 by 

in which the finally printed sheets are collected and the gripper 50 carried by the delivery chains 46, the wet 

stacked. Interposed between the sheet feeder 16 and the 35 inked surfaces of the sheets face the delivery drive shaft 

sheet delivery stacker 20 are four substantially identical 54 and the sheets must be supported such that the ink is 

sheet printing stations 22, 24, 26 and 28 which can print not marked or smeared as the sheets are transferred, 

different color inks onto the sheets as they are moved Typically, such support is provided by skeleton wheels 

through the press 10. or cylinders mounted to the press delivery drive shaft 

As illustrated, each of the printing stations 22, 24, 26 40 54, or as is now more commonly used, net type delivery 

and 28 is substantially identical and of conventional cylinders such as of the "SUPER BLUE" delivery 

design, herein including a sheet feed cylinder 30, a plate cylinder system type disclosed in the aforementioned 

cylinder 32, a blanket cylinder 34 and an impression DeMoore patent. More recently, vacuum transfer appa- 

cyhnder 36, with each of the first three printing stations ratus of the type disclosed in the aforementioned co- 

22, 24, and 26 having a transfer cylinder 38 disposed to 45 pending U.S. application Ser. No. 07/630,308 have been 

withdraw the freshly printed sheets from the adjacent used in place of delivery cylinders or skeleton wheels to 

impression cylinder and transfer the freshly printed pull the unprinted side of tie sheet away from the deliv- 

sheets to the next printing station via a transfer dnmi 40. ery drive shaft 54 so that the wet ink surface of the 

The final printing station 28 herein is shown as equipped sheets do not come into contact with any press appara- 

with a delivery cylinder 42 which functions to support 50 tus. It has been found, however, that when a protective 

the printed sheet 18 as it is moved from the final impres- or decorative coating material is applied to the wet ink 

sion cylinder 36 by a delivery conveyor system, gener- surface of the sheets, the coating protects the wet ink 

ally designated 44, to the sheet delivery stacker 20. against marking and smearing such that the coating 

The delivery conveyor system 44 herein is of conven- applicator roller itself can be used to support the wet 

tional design and includes a pair of endless delivery 55 inked surface of the sheets without fear of damage to 

gripper chains 46, only one of which is shown in the the freshly printed surface. 

drawings, carrying at regular spaced locations along the In accordance with the present invention, the in-line 
chains, laterally disposed gripper bars 48 having gripper coating apparatus 10 for selectively applying the pro- 
elements 50 used to grip the leading edge of a sheet 18 tective or decorative coating to the sheets 18 enables 
after it leaves the nip between the delivery cylinder 42 60 the press 12 to be operated in the normal manner with- 
and impression cylinder 36 of the last printing station out the loss of the fmal printing station 28, and without 
28. As the leading edge of the sheet 18 is gripped by the requiring any substantial press modifications by em- 
grippers 50, the delivery chains 46 pull the sheet away ploying the existing press delivery drive shaft 54 as the 
from the impression cylinder 36 and convey the freshly mounting location for the coating applicator roller. In 
printed sheet to- the sheet delivery stacker 20 where the 65 presses 12 utilizing a net type delivery cylinder system, 
grippers release the fmally printed sheet. The endless that system can be quickly and easily converted to per- 
delivery chains 46 are driven in synchronous timed form the dual function of being a coating applicator 
relation to the impression cylinder 36 by sprocket roller and a delivery cylinder. In presses having other 
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types of delivery systems such as skeleton wheels 
mounted on the delivery drive shaft 54 or a vacuum 
transfer apparatus as disclosed in the aforementioned 
copending U.S. application Ser. No. 07/630,308, con- 
version to a coating operation can be quickly and easily 5 
achieved by mounting on the press delivery drive shaft 
in place of the skeleton wheels or in addition to the 
vacuum transfer apparatus, a suitable support cylinder 
capable of performing the combined function of a coat- 
ing applicator roller and a delivery cylinder 42. Typi- 10 
cally, such a support cylinder will have a diameter 
which provides no more than about a 0.090 inch clear- 
ance between the cylinder support surface and the adja- 
cent impression cylinder 36. By utilizing the delivery 
cylinder 42 mounted on the delivery drive shaft 54 to 15 
also act as a coating applicator roller, the present inven- 
tion insures that the coating will be applied to the 
printed sheet 18 in precise timed registration, and will 
permit the press to be operated with its full range of 
printing stations, yet allow fast, simple and convenient 20 
change-over from coating to noncoating operations, 
and vice versa, with a minimum of press down time. 

Toward these ends, the coating apparatus 10 of the 
present invention includes a relatively simple, positive 
acting and economical coating unit, generally desig- 25 
nated 60, mounted to the press frame 14 down stream of 
the dehvery drive shaft 54 and positioned to selectively 
supply coating material to the support surface of a de- 
livery cylinder 42 mounted on the delivery drive shaft. 
As best can be seen in FIGS. 2, 4 and 6, the coating unit 30 
60 herein comprises a pair of side frames 62, only one of 
which is shown, it being understood that the other side 
frame is substantially the same as that of the side frame 
illustrated, attached to each side of the press frame 14. 
Pivotal] y mounted to one end of each of the side frames 35 
62 is a support bracket 64 carrying one end of a coating 
material reservoir 66 and cooperating coating material 
pick-up roller 68 each disposed to extend laterally 
across the press 12 parallel with the delivery drive shaft 
54. The coating unit 60 is mounted between the upper 40 
and lower runs of the delivery chains 46 down stream of 
the delivery drive shaft 54, and positioned so that the 
outer peripheral surface 70 of the pick-up roller 68 can 
be frictionaliy engaged with the support surface of a 
delivery cylinder 42 mounted on the delivery drive 45 
shaft. 

As best seen in FIGS. 2 through 4, the support 
bracket 64 is pivoully attached to the end of the side 
frame 62 by a shaft 72 disposed at the lower end portion 
of the bracket, and can be pivoted about the shaft by an 50 
extensible cylinder 74, herein shown as a hydraulic 
cylinder, one end 76 of which is secured such as by 
welding to the side frame, and the opposite end 78 of 
which is coupled through a pivot shaft 79 to the upper 
end portion of the bracket. By extending or retracting 55 
the cylinder 74, the extent of frictional engagement of 
the pick-up roller 68 with the surface of the delivery 
cylinder 42 can be controlled, and the pick-up roller can 
be completely disengaged from the delivery cylinder. 

The coating pick-up roller 68, which can be of con- 60 
ventional design and preferably one such as the Anilox 
rollers manufactured by A.R,C. International of Char- 
lotte, N.C, and sold under the name "PRINTMAS- 
TER" having an engraved ceramic or chrome outer 
peripheral surface 70, is designed to pick up a predeter- 65 
mined uniform thickness of coating material from the 
reservoir 66, and then uniformly transfer the coating to 
the support surface of the dehvery cylinder 42. To ef- 



fect rotation of the pick-up roller 68, a suitable motor 
80, herein a hydraulic motor, is attached to one of the 
side frames 62 and coupled to a suitable hydrautic fluid 
source (not shown) through fittings 81. Attached to the 
output of the motor 80 is an output gear which is driv- 
ingly coupled through a reduction gear 81 and a series 
of idler gears 82 each mounted on stub axles 84, to a 
drive gear 86 attached to the end of a shaft 88 on which 
the pick-up roller 68 is concentrically mounted. The 
shaft 88 of the pick-up roller 68 is, in turn, joumaled at 
each end to the brackets 64 through a releasable semi- 
circular collar 90 (see FIG. 5) attached by bolts 92 to 
the bracket. Herein, the axle of the terminal idler gear, 
designated 82', also serves as the shaft 72 for pivotally 
mounting the support bracket 64 to the side frame 62 so 
that when the bracket is rotated about the shaft, the 
terminal idler gear remains engaged with the drive gear 
86 of the pick-up roller 68. 

In this instance, as best as can be seen in FIG. 6, the 
pick-up roller 68 has a portion which projects laterally 
into the reservoir 66 containing the supply of coating 
material, and a pair of upper and lower inclined doctor 
blades 94 and 96 attached to the reservoir engage the 
roller surface to meter the coating material picked up 
from the reservoir by the etched surface 70 of the roller. 
The reservoir 66 herein is formed by an elongated, 
generally rectangular housing 98 having a generally 
C-shaped cross-section with a laterally extending open- 
ing 100 along one side facing the pick-up roller 68, and 
is supplied with coating material from a supply tank 102 
disposed in a remote location within or near the press 
12. Preferably, the reservoir 66 is removably attached to 
the brackets 64, herein by bolts 104 having enlarged, 
knurled heads 106, and which can be threaded throu^ 
slots 108 formed in the brackets to clamp the reservoir 
in place on the brackets. 

To insure that an adequate supply of coating material 
is always present within the reservoir 66 and to prevent 
coagulation and clogging of the doctor blades 94 and 96 
by the aqueous coating material, the coating material is 
circulated through the reservoir, herein by two substan- 
tially identical pumps 110 and 112, one of which pumps 
coating material from the supply Unk 102 via a supply 
line 114 to the bottom of the reservoir, and the other of 
which acts to provide suction to a pair of return lines 
116 coupled adjacent the top of the reservoir for with- 
drawing unused coating material from the reservoir. By 
circulating the coating material from the supply tank 
102 at a greater rate than the rate of withdrawal of 
material by the pick-up roller 68, a substantiaDy con- 
stant supply of coating material will always be present 
within the reservoir 66. 

In this instance, the general arrangement of the pick- 
up roller 68, doctor blades 94 and 96, and reservoir 66 is 
substantially like that disclosed in U.S. Pat. No. 
4,821,672 entitled DOCTOR BLADE ASSEMBLY 
WITH ROTARY END SEALS AND INTER- 
CHANGEABLE HEADS", the disclosure of which 
can be reviewed for details concerning the structure 
and operation of a pick-up roller and reservoir usable 
with tbt present invention. 

Once the coating unit 60 has been installed in a press 
12, which basically only requires that the side frames 62 
be attached, such as with bolts, to the sides of the press 
frame 14, and the hydraulic motor 80 be coupled with a 
suitable hydraulic source, the press can be quickly and 
easily converted to the coating mode. In presses 12 
already supplied with a net type delivery cylinder sys- 
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tern, to convert to a coating operation, all that is neces- of a pressure adjustment screw 120 attached to the res- 
sary is that the fabric net material (designated 122 in ervoir, and the bolts 92 and collars 90 are removed, 
FIG. 3) normally used over the support surface of the thereby permitting the pick-up roller to be lifted from 
net type delivery cylinder during noncoating press op- the coating unit 60. To remove the reservoir 66, all that 
crations, be removed and replaced with a coating blan- 5 need be done is to release the mounting bolts 104 secur- 
ket 124 capable of transferring coating material depos- ing the reservoir to the brackets 64. With the coating 
ited thereon onto the printed sheets. Typically, such a unit 60 moved by the extensible cylinder 74 to the inop- 
blanket 124 can be formed as a rubber covering such as erative position, the delivery cylinder 42 can be con- 
used for the covering surface of the conventional blan- verted for normal dehvery cylinder operation simply by 
ket cylinders 34 of the press 12. In presses 12 having 10 removing the coating blanket 124 from the delivery 
conventional skeleton wheels or a vacuum transfer type cylinder 42 and replacing the blanket with a fabric net 
apparatus such as that of the aforementioned copending 122. Alternatively, if a vacuum transfer apparatus such 
U.S. application Ser. No. 07/630,308, a suitable delivery as described in the aforementioned copending U.S. 
cylinder 42 can be fixed to the delivery drive shaft 54 application Scr. No. 07/630,308 is installed in the press 
and a similar coating blanket 124 apphed thereto over 15 12, that apparatus can be activated to deliver sheets 
the cylinder surface. from the impression cylinder 36 without effecting any 
^ It is important to note that during nonprinting opera- delivery cylinder change since the freshly printed side 
tions, the net type delivery cylinder 42 does not engage of the sheets will not come into contact with the deliv- 
the surface of the impression cylinder 36 during sheet ery cylinder. 

delivery. However, when used as a coating applicator 20 In a typical noncoating operation of the press 12 with 
roller during coating operations, the effective diameter the coating apparatus 10 installed, the coating unit 60 
of the delivery cylinder 42 must be increased so that the will be in the inoperative position. In that situation and 
coating blanket 124 presses the sheet 18 against the with a net type delivery cylinder 42 installed, the deliv- 
surface of the impression cyhnder 36, as shown in FIG. ery cylinder will be covered with the fabric net 122 so 
2. To increase the effective diameter of the delivery 25 that the delivery cylinder operates in the normal man- 
cylinder 42, the thickness of the coating blanket 124 ner with the wet ink side of the freshly printed sheets 18 
applied over the support surface of the delivery cylin- being supported by the net covered surface of the deliv- 
der 42 can be selected to correspond with the thicluiess ery cylinder. Should the press 12 include a vacuum 
of the sheets 18 to be printed, or suitable packing sheets, transfer apparatus such as disclosed in the aforemen- 
such as paper sheets (not shown) of the type conven- 30 tioned copending U.S. application Ser. No. 07/630,308, 
tionaily used in conjunction with press blanket cylin- the delivery cylinder 42 can remain on the delivery 
ders 34, can be interposed between the delivery cyiin- drive shaft 54, with or without a fabric net 122, depend- 
der and the coating blanket. * ing upon whether or not the press is used for perfector 

While any suitable means can be used to attached the printing, 

coating blanket 124 to the support surface of the deliv- 35 When it is desired to convert to the coating mode of 

ery cylinder 42, in this instance, as shown in FIGS. 2 operation, the press 12 is stopped just long enough to 

and 3, the delivery cylinder is supplied with clamps 126 replace the fabric net 122 on the delivery cylinder 42 

attached by bolts 127 to the cylinder adjacent the lead- with the coating blanket 124 packed to the required 

ing edge 130 to secure the leading edge of the coating extent necessary for providing the proper pressure to 

blanket 124 to the cylinder, and adjustable tensioning 40 effect coating of the sheet thickness to be printed, 

clamps 128 are provided adjacent the cylinder trailing Thereafter, the pumps 110 and 112 are activated and the 

edge 132 for securing the trailing edge of the blanket to press 12 re-started. The extensible cylinder 74 can then 

the cylinder. However, the tensioning claims 128 are be activated to control the pressure of the pick-up roller 

pivotally mounted at one end by a pin 129 to the cylin- 68 against the delivery cylinder 42 to obtain the desired 

der 42, and the blanket tension is adjusted through a bolt 45 application of coating material to the freshly printed 

131 and nut 133 arrangement. Depending upon the sheets 18. 

thickness of the sheets 18 to be printed and coated by Notably, with the coating apparatus 10 of the present 
the press 12, one or more layers of packing paper or the invention, no timing adjustments between the dehvery 
like may be interposed between the support surface of cylinder 42 and the impression cylinder 36 are required 
the delivery cylinder 42 and the coating blanket 124 to 50 to achieve and maintain precise registration between 
increase the effective diameter of the cylinder. Provi- application of the coating material and the printed sur- 
sion of the tensioning clamps 128 for attaching the coat- face of the sheets 18. Further, the coating unit 60 per- 
ing blanket 124 to the leading edge 132 of the delivery mits a wide range of coating weighte to be applied to the 
cylinder 42 allows for such control and adjustment, printed sheets 18 by quickly and easily changing pick- 
Once installed, the coating unit 60 can remain in 35 up rollers 68 from those designed to produce a very 
position even though the press 12 is operated in the light coating application to those designed to produce a 
non-coating mode. In this respect, when the coating very thick coating application can be used, 
unit 60 is not in operation, the extensible cylinder 74 can From the foregoing, it should be apparent that the 
be actuated to pivot the support brackets 64 carrymg coating apparatus 10 of the present invention provides a 
the pick-up roller 68 and reservoir 66 about the shaft 72 60 highly reliable, effective and economical in-line appara- 
and away from the delivery cylinder 42, thus rendering tus for selectively applying coating material to the 
the coating unit inoperative. This then also frees the freshly printed sheets 18 in a sheet-fed, offset rotary 
pick-up roller 68 and reservoir 66 for fast and easy printing press 12 which allows the fmal printing station 
removal from the coating unit 60 for cleaning, service to continue to be used as a print station, yet which does 
or replacement. To remove the pick-up roller 68, the 65 not require any substantial press modification or the 
coating material is drained from the reservoir 66, and addition of a separate timed applicator roller. While a 
the pressure exerted by the doctor blades 94 and 96 particular form of the present invention has been illus- 
against the roller is released, therein through operation trated and described, it should be apparent that varia- 
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tions and modifications therein can be made without ervoir and said pick-up roller between said first and 

departing from the spirit and scope of the invention. second positions. 

We claim: 8. The improvement as set forth in claim 7 wherein 

1. In a sheet-fed, offset rotary printing press of the said pick-up roller is rotatably driven by a motor at- 
type including at least one printing station having a 5 tacbed to said coating apparatus. 

blanket cylinder and an impression cylinder disposed 9. The improvement as set forth in claim 8 wherein 

for printing ink onto sheets passing therebetween, and a said delivery cylinder includes a rubber coating blanket 

delivery conveyor system for pulling freshly printed disposed over said peripheral support surface when said 

sheets from the impression cylinder and transporting pick-up roller is in said first operable position^ and in- 

the printed sheets toward a sheet delivery stacker, the 10 eludes a fabric net disposed over said peripheral support 

delivery conveyor system including a delivery drive surface when said pick-up roller is in said second inop- 

shaft disposed adjacent to and extending parallel with erable position. 

the impression cylinder and driven in timed synchro- 10. The improvement as set forth in claim 9 wherein 

nous relation with the impression cylinder, the improve- said coating apparatus is mounted to said press down- 

ment comprising: IS stream of said delivery drive shaft in the direction of 

a delivery cylinder mounted to said delivery drive travel of said sheets during transport by said delivery 

shaft and having an outer peripheral support sur- conveyor system. 

face adapted to engage and support a sheet being 11. The improvement as set forth in claim 1 wherein 

transported by said delivery conveyor system- said mounting means includes first and second side 

a coating apparatus including a supply of liquid coat- 20 frames mounted on said press, a support shaft mounted 

ing materia], a rotatable pick-up roller having an on and extendmg between said first and second side 

outer peripheral surface of substantially cylindrical frames, a support bracket attached to said coating appa- 

shape, and means for applying a coating of liquid ratus and movably coupled to said support shaft for 

coating material from said supply onto said outer pivotal movement between said first and second posi- 

peripheral surface of said pick-up roller; and 25 tions, and said selectively operable means includes an 

means for mounting said coating apparatus to the extensible cylinder coupled between said coating appa- 
press adjacent said delivery cylinder including ratus and said support bracket and operable to move 
selectively operable means for moving said pick-up said coating apparatus toward and away from said de- 
roller between a first operable position with a por- livery cylinder, 

tion of said peripheral surface of said pick-up roller 30 12. In a sheet-fed, offset rotary printing press of the 
engaged with said support surface" of said delivery type including at least one printing station having a 
' cylinder, and a second inoperable position with blanket cylinder and an impression cylinder disposed 
said peripheral surface out of engagement with said for printing wet ink onto sheets passing therebetween, 
support surface of said delivery cylinder, whereby and a delivery conveyor system for pulling freshly 
when said pick-up roller is in said first operable 35 printed sheets from the impression cylinder and trans- 
position, liquid coating material from said supply porting the printed sheets toward a sheet delivery 
applied onto said peripheral surface of said pick-up stacker, the delivery conveyor system comprising a pair 
roller is transferred to said support surface of said of endless gripper chains disposed on opposite sides of 
delivery cylinder and to said freshly printed sheet. the press and supporting therebetween gripper bars and 

2. The improvement as set forth in claim 1 wherein 40 grippers spaced along the chains, the gripper chains 
said delivery cylinder includes a coating blanket dis- being driven in timed synchronous relation with the 
posed over said peripheral support surface. impression cylinder by laterally spaced sprocket wheels 

3. The improvement as set forth in claim 1 wherein mounted on opposite ends of a delivery drive shaft 
said delivery cylinder includes a removable coating disposed adjacent to and extending parallel with the 
blanket disposed over said peripheral support surface 45 impression cylinder, the improvement comprising: 
when said pick-up roller is in said first operable position. a delivery cylinder mounted to said de^very drive 

4. The improvement as set forth in claim 3 wherein shaft between said sprocket wheels and having an 
said coating blanket has a rubber outer surface. outer peripheral support surface covered by a re- 

5. The improvement as set forth in claim 3 wherein movable coatmg blanket adapted to engage and 
said delivery cylinder includes a fabric net disposed 50 support the wet ink side of a sheet being trans- 
over said peripheral support surface when said pick-up ported by said gripper bars; 

roller is in said second inoperable position. a coating apparatus including a supply of liquid coat- 

6. The improvement as set forth in claim 1 wherein ing material, a rotatable pick-up roller having an 
said coating apparatus includes an elongated reservoir outer peripheral surface of substantially cylindrical 
containing said supply of liquid coating material, said 55 shape communicating with said supply, and means 
reservoir being dispel to extend parallel with said for applying liquid coating material from said sup- 
pick-up roller with a portion of said peripheral surface ply onto said peripheral surface of said pick-up 
extending into said reservoir in contact with liquid coat- roller; and, 

ing material contained therein, and at least one doctor means for mounting said coating apparatus to the 

blade attached to said reservoir and engaging said pe- 60 press adjacent the delivery cylinder, said means 

ripheral surface, said doctor blade acting to limit the including selectively operable means for moving 

amount of liquid coating material applied onto said said coating apparatus t>etween a first operable 

peripheral surface from said reservoir. position with a portion of said peripheral surface of 

7. The improvement as set forth in claim 6 wherein said pick-up roller engaged with said delivery cyl- 
said reservoir and said pick-up roller are movably cou- 65 inder, and a second inoperable position with said 
pled to said press and said selectively operable means peripheral surface of said pick-up roller out of 
includes an extensible cylinder coupled between said engagement with said delivery cylinder, whereby 
reservoir and said press and operable to move said res- when said coating apparatus is in said first operable 
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position, liquid coating material from said supply with a portion of said peripheral surface of said 
metered onto said peripheral surface of said pick- pick-up roller engaged with said delivery cylinder, 
up roller is transferred to said delivery cylinder and and a second inoperable position with said periph- 
to said freshly printed sheet, and when said coating eral surface of said pick-up roller out of engage- 
apparatus is in said second inoperable position, said 5 ment with said delivery cylinder, whereby when 
delivery cylinder is disposed for non-coating sheet said pick-up roller is in said first operable position, 
delivery operation. liquid coating material from said supply applied to 

13. The improvement as set forth in claim 12 wherein said peripheral surface of said pick-up roller is 
the effective diameter ofsaid delivery cylinder covered transferred to said delivery cylinder and then to 
by said coating blanket is sufficient to apply pressure to 10 said freshly printed sheet. 

sheets against' said impression cylinder as said sheets are 17. A sheet-fed, offset rotary printing press as set 

pulled from said impression cylinder by said gripper forth in claim 16 wherein said delivery cylinder in- 

bars. eludes a removable coating blanket disposed over said 

14. The improvement as set forth in claim 13 wherein peripheral support surface when said pick-up roller is in 
said coating blanket has a rubber outer support surface. 13 said first operable position. 

15. The improvement as set forth in claim 14 wherein 18. A sheet-fed, offset rotary printing press as set 
said coating apparatus is disposed downstream of said forth in claim 17 wherein said coating blanket has a 
delivery drive shaft in the direction of travel of said rubber outer surface. 

sheets during transport by said delivery conveyor sys- 19. A sheet-fed, offset rotary printing press as set 

tem. 20 forth in claim 17 wherein said delivery cylinder in- 

16. A sheet-fed, offset rotary printing press including: eludes a fabric net disposed over said peripheral support 
at least one printing station having a blanket cylinder surface when said pick-up roller is in said second inop- 

and an impression cylinder disposed for printing erable position. 

wet ink onto sheets passing therebetween; 20. A sheet-fed, offset rotary printing press as set 

a delivery conveyor system for pulling freshly 25 forth in claim 19 wherein said coating apparatus in- 

prinled sheets from the impression cylinder and eludes an elongated reservoir containing said supply of 

transporting the printed sheets toward a sheet de- liquid coating material, said reservoir being disposed to 

livery stacker, the delivery system including a de- extend parallel with said pick-up roller with a portion of 

livery drive shaft; said peripheral surface extending into said reservoir in 

a delivery cylinder mounted to said delivery drive 30 contact with liquid coating material contained therein, 

shaft and having an outer peripheral support sur- and at least one doctor blade attached to said reservoir 

face adapted to engage and support a sheet being and engaging said peripheral surface, said doctor blade 

transported by said delivery conveyor system; acting to limit the amount of liquid coating material 

a coating apparatiis including a supply of liquid coat- applied onto said peripheral surface from said reservoir, 

ing material, a rotatable pick-up roller having an 35 21. A sheet-fed, offset rotary printing press as set 

outer peripheral surface of substantially cylindrical forth in. claim 20 wherein said selectively operable 

shape communicating with said supply, and means means includes an extensible cylinder coupled between 

for applying liquid coating material from said sup- said reservoir and said press and operable to move said 

ply onto said peripheral surface of said pick-up reservoir and said pick-up roller laterally between said 

roller; and 40 first and second positions. 

means for mounting said coating apparatus to the 22. A sheet-fed, offset rotary printing press as set 

press adjacent said delivery cylinder, said means forth in claim 21 wherein said pick-up roller is rotatably 

including selectively operable means for moving driven by a motor attached to said coating apparatus, 

said pick-up roller between a first operable position ♦ » » • • 
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[57] ABSIRACT 

A coating appsuatus foruse in n sbeer-fed or web-fed, 
ofEset rotary or flexographic printing press to apply a 
protective and/or decorative coating to the surface or 
freshly printed sheets includes a doctor blade coating 
unit coupled to a pickup roller for supplying liquid 
material frona a reservoir to the surface of a pickup 
roller mounted on a press delivery drive shaft. Liquid 
material is circulated through the reservoir of the doc- 
tor blade unit by suction flow produced by a rtcurn 
pump. This prevents the buildup of a positive pressure 
differential within the doctor blade reservoir. The doc* 
tor blade reservoir is maintained at below ambient pres- 
sure level, thereby preventing leakage through the end 
seals. A vacuum sensor circuit provides a visual indica- 
tion of air vacuum pressure in the doctor blade reser- 
voir chamber, and a vacuum sensor switch applies elec- 
trical power to an audio transducer. The audio trans- 
ducer produces an audible alarm in response lo an in> 
crease in doctor blade chamber pressure, thereby pro- 
viding advance warning of an impending end seal fail- 
ure or a worn doctor blade condition. 

31 Claims, 9 Drawing Sheats 
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COATING APPARATUS TOR SHEEI-FED. DESCRIPTION OF THE PRIOR ART 

OFFSET ROTARY PMNTINC PRESSES Various suggesiions have been made for applying the 

co&ting as an ifl-line press operation by using the final 

CROSS REFERENCE TO RELATED 5 printing sUdoa of the press as the coating application 

APPLICATION BtoXion. For example, i» U.S. Pat. Nos. 4,270,483. 

^ . f r 4^685,414 a&a 4,779,557, there are disclosed coating 

Ite apparatus which cai^ be moved into position to allow 

tion Ser. No. 07/752.778 filed Aug. 30. 1991. &a„keicylmderoftbe last printing station of a p^ 

FIELD OF THE INVENTION 10 to be used to apply a coating nalcnal to the sheeu. In 

. . , ^ ^ M U.S. Pat. No, 4,796,556, there is disclosed a coating 

This mvcntion KOates to sheet-fed or wcb-fcd, o£6ct apparatus which can be sdcctively moved between the 

rotary or flexographic pnntfflg presses, and more par- Wankeicylinderor the plate cylinder of the last printing 

ticularly, to a new and improvwi apparatus for the m- station of the press so that the station can be used as a 

hnc apphcfttion of protective and decorauve coatm&s or 55 ^joating station for the press. 

«lu 10 the printed surface of freshly printed sheets or Suggestions for overcominf the problem of the loss 

^ ' of a printing station when coating is desired have abo 

BACKGROUND OF THE INVENTION ^™ ^ ^ 

_ . , V 4,934»305 which discloses a coating apparatus having a 

Convenaonal sheet-fed, ofifsci roiaiy printing presses 20 separate limed aK»licator roUer positioned to apply the 

typically mdudc one or more printing stations through coating material to the printed shtei while the sheet is 

which individual sheets arc fed and printed with wet on the last impression cylinder of the press. This is said 

ink. After fmal printing; the sheets are fed by a delivery to aliaw the last printing station to be operated Rimulia- 

conveyor system to the delivery end of the press where neously as both an ink application station and a coating 

the freshly printed sheets are collected and stacked. In 25 station so that no loss of press printing unit capability 

a typical diect-fed, offset rotary printing press such as results. Another ^preach to providing a coating station 

'"J the Heidelberg Speedmaster line of presses, the delivery without losing the printing capabilities of the last print- 

V~~' conveyor system includes a pair of endless gripper ing station is to provide a totally separate coating unit 

III chains carrying spaced laterally disposed gn^ppei bars downstream of the last printing station so that the coat^ 

^ and grippers which are used to grip and pull freslily ifig is applied to the sheets afier final printing and before 

^ printed sheets from the impression cylinder and convey the sheets have reached the sheet delivery stacker. Such 

y i the sheets toward the sheet delivery sucker. The grip- ^ approach is suggested in U.S. Pat, Nos, 4,399,767 and 

\5 per chains are driven in precisely timed relation to the 4,706,601. 

,n impression cylinder by gripper chain sprocket wheels Conventional coating apparatus which is operable as 

^ which are laterally spaced tietween a delivery drive ^ in-^e press operation utilizes an engraved transfer 

y ■ shaft mounted on oppoate sides of the press frame. The tcHci, with the liquid coating being appHed to the en- 

^ delivery drive shaft is mechanically coupled by gears graved roller by means of a doctor blade assembly. The 

for synchronous rotation with the impression cylinder. doctor blade iasscoibly includes an elongated housing 

Since the inks used with offset type primmg presses *»ving a reservoir chamber extending the length of the 

^= typically remain wet and tacky for some time after ^ t^ftsferroJler for holdmg a volume of coating U<juid in 

H printing, special precautions must be taken to insore that contact with the circumferential surface of the 

Id the wet inked surfece of the freshly printed sheets is not transfer roller. A pair of circumfcrentiany spaced doc- 

^ marked or smeared as the sheets arc transferred from longxtudmaUy along the reservoir 

^ one printing station to another, and through the deliv- Sf'f*^ chamber. Tlie doctor 

H cry system to the sheet delivery stacker. THe printed ^^^^'^^Lf^^T^'^'^r toward the transfer rdUer 

surface of the paper dries relatively slowly and can be f^^^*' ^^^^ a^t the rol- 
smear^ durin7sy>se^^^ 

ay path of ibe priiited sheets, or on uudJoset w»y pmnped from a lemote supply dnun 

press be .^le of applying a protecuve imd/or dew- doctor blade reservoif^ber becomes compW 

iMive coatme ovct all or a ponioa of the surface of the jj SSM with the coating Uquid when the volume of coat- 

ptmced sheets Typical eorang s<^utioiB mdude yar- d^Uvered to the doctor blade reservoir 

aish, lacquer, dye. noBtumm and mk. Such coatmgs chamber exceeds the gravity flow retun rate. n,e posi- 

typically fonned of a UV^uraWe or water-sohible tive pressure may cause the seals ai the ends of the iSler 

ream applied as a h«imd whrtio« or emulsioii by an » kak, allowing the coating liquid to drip onto the 

apphcator roUer over the fteshly printed sheets to pro- «o floor or onto adjaceM press pans. Occasiooally, the 

tect the Ink and improve the appearance of the sheets. coating liquid may be slimg from the loUcf onto sdja- 

Usc of sudi coatmgs is paniculariy desirable when cent press equipment and operator areas. Moreover, the 

decorative or protective finishes are required such as in buildup of positive pressure within the doctor blade 

the production of posters, record jackets, brochures, reservoir chamber aeeeleraies the wear ofthe end seals, 
magazines, folding cartons and the like. In cases where 6S It will be qspieeiated that die tiansfer roller may be 

a liquid coating is to be applied, the coating operation is operated at hi^ speeds, for eiample, on the order of 

canied out after the iioal ink printing has been per- l,0001inearfcctperfflittttte.aaddiaiibeendsealsafthc 

formed, most desiraibly by an in-line coating applicatioa. doctor blade assembly will tend to wear quickly. Tbe 
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end sea} wear is accelerated by the buildup of positive the reservoir ]& induced by suction flow provided by a 
pressure within the doctor blade chamber. Low volnme suction pump having on input connected for drawing 
drip leakage can be coUeeted in a drip pan or catch tray, co&ting liquid from the doctor blade reservmr, and 
but as the end seals wear, the coating liquid will be retunung it by forced (positive pressure) flow to the 
slung from the transfer roller, thereby causing a difficult 5 fecpote supply dnun» rather than by gravity flow return, 
cleanup problem. When this occurs the press must be Ae a result of the suction flow arcangetnent, the liquid 
shut down, the doctor blade head must be removedr and material is drawn from the remote supply drum at a 
the end seals replaced. The steps of rebuilding or r^lac- greater rate than the rate of withdrawal of the liquid 
ing the end seals and realigning the doctor blade head ssateiial by the pickup roller, and a subscantialty con- 
causes an unacceptable amount of press downtime. 10 5tant supply of liquid material will always be present 
One approach for overcoming the proWeni of end vwthin the doctor blade reservoir. A benefit of the suc- 
seal wear is to provide stationary aid seals which are arrangemcol is that a positive pressure buildup 
mounted on the press frame and which bear in scaling ^ocs not occur within the doctor blade chamber. More- 
«^ement agamst the ends of the transfer roUer so over, liquid material which rises above a predetermined 
^^il^K^^^f"^^ fin level is drawn out of the doctor blacterascrvDir by 
?^w^*!^^,!^A^^^ ''""'^ ^ P«»^ « ^^wnied to the remote drum 
the transfer rcrfjer Another approach is to use rotary Consequently, the end seals are not subjected to high 
end seals which include an end plate which is resiliently I^T! T- i ^TL T ""^^^T^ *° 
engaged against the end sutfa« of iheT^sf^ScJ g'^^*^ diffetenttal conditions. Itetead, the sucBon 
with a^eal member being secured between theend plate 20 ^^IT^'^SKii^tprod^ 
and the end portions of the roller by quick r^oviS dortor bkde c^^^ 
mounting lugs * atmosphcnc Under negative pressure 
While the foregoing mechanical approaches to limit- J«^«« «>f coating liquid is virtually non- 
ing end seal wear and thereby avoidkig leakage have ^ operating hfe of the end seals is sub* 
been moderately successM, and some arrangements J5 «antially moreased. 
P^. have reduced downtime by quick change mounting AccordingToanothcr aspect of the present invention, 
features, the end seals nevertbeJess arc atill experiencing ff^^ ^« provided by a vacuum 
accelerated wear and early faUure^ thereby causing «osorhnc which is coupled to the vacuum space within 
III frequent replacements and unacceptable downtime for **** doctor blade chamber. The sensor line is coupled to 
U correction of end seal leakage. 30 * Saw&e which provides a visual indication of 
I - /NTkTTT/^ rsr: tvTi,^ «^ suction prcssurc within the doctor blade chamber. 
Iff OHJfiCTS OF THE INVENTION A vacuum sensor switch is also coupled 10 Oie chamber 
%J Accordingly^ there exists a need for a new and im- selectively applying electrical power to an audio 
. fz proved in-line coating apparatus for use in a sheet-fed or transducer when the pressure within the vacuum cham- 
:^ web-fed» offset rotary or flexographic printing press for 35 ^ above a ^edetctmined safe operating suction 
y ^ applying a protective and/or decorative coating ic the 

?, printed surface of freshly printed shecu which does not Other features and advantages of the present inven- 

require any expensive or substantial press modification become more apparent from the following 

or result is any impairment of normal press operating detailed description taken in conjunction with the ac- 

capability, 40 ^mp^ymgdrawings which disclose^ by way of exam* 

M Specifically* the principal object of the present in ven- die principles of the invention. 

I^: tion is to provide a new and improved in-Unc coating prtef np<5OTiPTTrkKr xh» tmj a uttm^c 

^ and/or inking apparatus of the character described BRIEF DESCRIPTION OF THE DRAWINGS 

which achieves a reduction in end seal leakage. 1 is a schematic side elevational view of a sheet. 

^ SUMMARY OF THT? TNVPKTTAV ^^d. Offset roiaiy printing press having a csoattogappara- 

aUMMARY OF THE INVENTION tus embodying the present invention; 

The present invention provides a new and improved FIG. 2 is an enlarged fragmentary side elevational 

inline doctor blade apparatus for applying a protective "^'^ taken substantially within the circular area desig- 

and/or decorative coating and/or inldng to the surface nated "2" in FIG. 1 and showing the coating apparatus 

of freshly printed sheets in a sheet-fed or weh-fed, offset 50 of the present invention during coating operation; 

rotary or flexographic printing press which is hi^y FIG. 3 is an enlarged fragmentary pezspcctive view 

reliable and effective in use, yet which does not require showing one side of the coating apparatus mounted in 

any ei^pensiye or substantial press modification or result the press and illustrating the Ouid path of coating mate* 

in any impainnent of normal press operating capability. rial from a remote supply drum to the doctor blade 

The reservoir of a doctor blade head is supplied with 55 reservoir of the coating onit; 

coating material from a remote supply drum. To insure FIG. 4 is an enlarged fragmentary sectional view 

that an adequate supply of coating liquid is always pres- taken substamiaUy along the line 4—4- of FIG. 3; 

ent withui the doctor bhide reservoirp the coating mate- FIG, 5 is a sio^lified fiow diagram which tUustrates 

rial is drawn from the remote supply drum end is circu- a dual pump arrangement for circulating coating liquid 

lated by suction flow constantly through the reservoir. 60 from a remote supply drum to the doctor blade rcser- 

In contrast to the conventional approach of positively voir and return; 

pressuitfing the doctor blade reservoir with Hquid coat- FIG. 6 is a simplified flow diagram which illustrates 

ing pumped from the remote drum to the reservoir, the a single pump arrangement for circttlating coating liq- 

coating material is instead circulated through the reser- uid by suction flow from a remote supply drum to the 

voir by suction flow. That is, instead of charging the 65 doctor blade reservoir and retum,- 

reservoir with coating liquid pumped from the remote FIG. 7 is an enlarged fragmentary perspective view 

drum and thereby creating a positive pressure condition of one end portion of the doctor blade coating apparatus 

within the doctor blade reservoir, circulation through of the present invention; 



0" 
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FIO- 8 is ui enlarged sectionat view taken sufastan* inder 36 of the last printiag station 2$, and is disposed to 

tially along the line 6^8 of FIG. 7; and, be paiallel with the axis of the impression cylinder. In 

FIG. 9 is a view simiiar to FIG. 8 which includes a this instance, the delivery cylinder 42, which is cod^ 

suction pressote sensing circuit for providing a visiuJ stTUCted to allow adjustments in diameter by suitable 

indication ofsuction pressure and an audible alert when 5 means* is attached to the delivery drive shaft 54 so that 

the sucdon/vacuiun pressure mside the doctor blade the delivery cylinder is also rotated in precise timed 

rises above a safe operating leveli thereby signaling an relation wi^ the impression cylinder. 

juDpending end seal failure. In this respect, it is important to note that when the 

PUPFFR R Tm PvrRnmvnsNTT unpression cybnder 36 of the nnal pnatzng station 28 by 

FREFERREP EMBODIMENT ^ g^ppcr 50 canied by the delivery chains 46, the wet 

As shown b the exemplary drawings, the present inked surfaces of the sheets face tfaedetivery drive shaft 
invention is embodied in a new and improved in-line 54 and the dieets must be suppoited such that the ink is 
doctor blade apparatus* herein generally designated 10, not smeaz^ as the sheets are transferred* Typically, 
for use in applying a protective and/or decorative coat- 15 such support is provided by skeleton wheels or cyhn- 
ing or inks to the freshly printed surface of sheets decs mounted to the press delivery drive shaft 54, or as 
printed in a sheet-fed or web-fcd, off^t rotary or fiexo- is now more commonly uaed» net equipped delivery 
graphic printing press, herein gcocrally designated 12. cylinden marketed by Printing Research, Inc. of Dal* 
In this instance, as shown in FIG. 1, the doctor blade las, Tex. under its registered trademark SUPERBLXJB. 
coating apparatus 10 is illustrated as installed in a four 20 That system, which is made and sold under license, is 
color printing press 12, such as that manufactured by manutactured in accordance with and operates as de- 
Heidelberger Dnickm&schinen AG of the Federal Re- scribed in U.S. Pat. No, 4,402.267, issued Sep. 6, 1983» 
public of Germany under its designation Heidelberg to Howard W. DeMoore, the disclosure of which is 
Speedmaster 102V (40"), and which includes a press incorporated herein by this reference, 
firame 14 coupled at one end, herein the right end, with 25 More recently, vacuum transfer apparatus of the type 
a sheet feeder 16 from which sheets, herein designated disclosed in co-pending U.S, application Ser. No. 
IB, are individually and sequentially fed into the press, 07/630,308, filed Dec, 18, 1990, entitled ''Vacuum 
and at the opposite end, with a sheet delivery stacker 20 Transfer Apparatus for Sheet-Fed Printing Presses*', 
in which the fmally printed sheets are coDected and which is also incotiaoraied herein by reference, has been 
stacked. Interposed between the sheet feeder 16 and the 30 used. The vacuum transfer apparatus disclosed in that 
sheet delivery sucker 20 are four substantially identical application can be used in place of delivery cylinders or 
sheet printing stations 22, 24, 2f and 28 which can print skeleton wheels to pull the unprinted side of the sheet 
different color inks onto the sheets as they are moved away from the delivery drive shaft 54 so that the wet 
through the press 10. ink surface of the sheets do not come into contact with 

As illustrated, each of the printing sutions 22, 2((, 26 3S any press apparatus. 
^ » is substantially identical and of conventional In accordance with the present invention, the in-Une 

^ design, herein including a sheet-fed cylinder 30. a plate doctor blade coating apparatus 10 for applying the pro- 
E cylinder 32, a blanker cylinder 34 and an impression tective or decorative coaimg or ink to the shceis 18 
cylinder 26, >vith each of the first three printing stations enables the press 12 to be operated in the normal man- 
fZ 22, 24 and 2$ having a transfer cylinder 38 disposed to 40 ner without the loss of the final printing station 28, and 
'4 ' withdraw the freshly phoied sheers from the adjacent ^«thoul requiring any substantial press modifications by 
impression cylinder and transfer the freshly printed employing the existing press dehVery drive shafi 54 as 
I sheets to the next printing station via a transfer drum 40. the mountiitg location for the coating applicator roller. 
2^ The final printing station 28 herein is shown as equipped In presses having delivery systems such as skdeion 
U with a delivery cylinder 42 which functions to support 43 wheels mounted on the delivery drive shaft 54 or a 
the printed sheet 18 as it is moved from the final impres- vacuum transfer apparatus as disclosed in the aforemen* 
aoa cylinder 36 by a delivery conveyor system, gener- tioned co^pciiding U.S, application Ser. No. 07/630,308, 
ally designated 44, to the sheet delivery stacker 20. conversion to a coating operation can be quicUy and 

The delivery conveyor system 44 as shown in FIO. 2 easily achieved by mounting on the press delivery drive 
is of conventional design and includes a pair of endless SO shaft m place of the skeleton wheels or in addition to the 
delivery gripper chains 46, only one of which is shown vacuum transfer appararos, a suitable suppon cylinder 
carrying at regular spaced locations along the chains^ capable of performing the combined Amotion of a coat- 
lateraUy disposed gripper bars 48 having gripper elc* ing applicator roller and a net enhanced delivery cyfin- 
ments 50 used to grip die leading edge ofa sheet 18 after der 42. By utiliang the dehvccy cylinder 42 mourned on 
it leaves the nip between the delivery cylinder 42 and 55 the delivery drive shaft 54 to also act as a coating appli. 
impression cylinder 36 of the last printing station 28. As cator roller, protective coating wiD be applied to the 
the leading edge £ of the sheet 18 is gripped by the printed sheet 18 in precise timed registration, and will 
grippers 50 the delivery chains 46 pull the sheet away permit the press to be operated with its £liH range of 
from the impression cylinder 36 and convey the freshly printing stations. 

printed siheei to the sheet delivery stacker 20 v^ere the 60 Toward these ends, the coating apparatus 10 of the 
grippers release the finally printed sheet. present invention includes a relatively simple, positive 

The endless delivery chains 46 are driven m synchro- acting and economical doctor blade coating unit, gener- 
nous timed relation to the impression cylinder 36 by ally designated 60, inountcd to the press frame 14 down- 
sprocket wheels 52 fixed adjacent the lateral ends of a stream of the delivery drive shaft 54 and positioned to 
delivery drive shaft 54 which has a mechanically geared 65 apply liquid coating material to the support surlkce of a 
coupling (not shown) to the press drive system. The delivery cyhndcr 42 mounted on the delivery drive 
deUvery drive shaft 54 extends laterally between the shaft. As can best be seen in FIGS. 2. 3 and 4, the doctor 
sides of the press frame 14 adjacent the impression cyl- blade coating tmit 60 herein comprises a pair of side 
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firamet 61, only one of which U shown* it being under- with liquid material or ink from a supply dnuo 102 
stood that the other side frame is substantially the same disposed in a remote location within or near the press 
as that ofthe aide frasne fllustrated, attached to each side 12, preferably, the doctor blade head 99 is removably 
of the press fhune 14. Pi votally mounted to one end of attached to the brackets 64* herdn by bolts 104 having 
each of the side frames^ is a support bracket 64 carry- 5 enlarged, knurled heads 106, and which can be threaded 
ing one end of a liquid material reservoir 66 and cooper- through slots lOB formed in the brackets to damp the 
ating liquid material pickup roller 68 each disposed, to reacrvoir in place on the brackets, 
extend laterally across the press 12 parallel with the To insure that a& adequate supply of liquid coating 
delivery drive shaft 54. The coating unit 60 is mounted material is always present within the reservoir 66 and to 
between the upper and lower runs c^the delivery chaitts 10 preve&t coagulation and clogging of the doctor blades 
46 downstream of the delivery drive shaft 54, and posi- 94 and 96 by the liquid coating material or i&ki the 
lioned bo that the outer peripheral surface 70 of the coating material or ink is circulated through the reser- 
pickup roller 68 can be engaged with the support sur^ vw by two pumps 110 and 112 as shown in FIG. 5. 
face of a delivery cylinder 42 mounted on the delivery Pump 110 draws the liquid material L from the supply 
drive shaft IS dram 102 via a supply Una 114 and discharges it into a 

As best seen in FIGS. 2 and 3, the support bracket 64 bottom region of the reservoir 66 through a delivery 
15 pivotaUy anadied to the end of the side frame 62 by port 114P. and the other pump 112 acts to provide 
a shaft 72 disposed at the lower end pcnion of the suction to a pair of return lines 116Ar 116B coupled 
bracket* and can be pivoted about the shaft by an exten- adjacent a top r^on of the reservoir through return 
sible cylmder.74, herein shown as a pneumatic cylinder, 20 pons 116P, 116Q for withdrawing excess liquid coating 
one end 76 of which is sectired such as by welding to the material or ink from the reservoir. By supplying the 
side frame, and the opposite end 78 of which is coupled coaring material or ink from the supply drum 102 at a 
through a pivot shaft 79 to the upper end portioa of the greater rate than the rate of withdrawal of material by 
bracket. By extending or retracting the cylinder 74, the the pickup roller 68, a substantially consuni supply of 
extent of engagement of ihc pickup roller 68 against the 25 coating material or ink will always be present within the 
surface of the applicator roller 42 can be controlled^ and reservoir 66. The excess coating OMterial or ink which 
the pickup roller can be completely disengaged from rises above the liquid level of the return port R (FIG. 8) 
the applicator roller 42. is suctioned away by the suction return pump 112. 

The coating pickup roller 68, which is of convcD- The general arrangement of the picinp roller 68, 
tional design and preferably one such as the Anilox 30 doctor blades 94 and 96. and reservoir 66 is simtl&r to 
rollers manufactured by A.R.C International of Char- thai disclosed in U.S. Pat No. 4.821.672 enOiled "Doc- 
lotle, N.C. and sold under the name ''PRINTMAS- lor Blade Assembly With Rotary End Seals and Inter- 
TER*' having an engraved ceramic or chrome outer changeable Heads'*, the ^sclosure of which provides 
peripheral surface 70, is designed to pick up a predeter- decaDs concerning the end seal atructnre and operation 
mined uniform thickness of liquid coating material or 35 of a pickup roller and reservoir usabAe with the present 
ink from the reservoir 66, and then uniformly transfer invention. According to an important feature of the 
the coating material to the suppon surfiice of the appli- present invention, however, the doctor blade reservoir 
cator toDcr 42. To effect rotation of the pickup roller 66 is not pressurired as tau^t by the prior art Instead, 
68, a suitable motor 80, hcrrin a hydraulic motor, is coating Uqvad or ink is supplied to the doctor blade 
atuched to one of the sidc frames 62 and coupled to a 40 reservoir 66 by the suction flow produced by the pump 
suitable hydraulic fluid source (not shown) through lU In this arrangement, the suction pump 112 applies 
fittings 81A, 81B. Attached to the output of the motor a vacuum or suction force in the reservoir which draws 
80 is an output gear which is drivingly coupled through liquid material L from the supply through the supply 
a cluster gear 82 and a series of idler gears 83 each conduit 114 to the reservoir and draws excess liquid 
mounted on stub axles 84, to a drive gear 86 attached to 45 material L from the doctor blade reservoir 66 through 
the end of a shaft 88 on which the pickup roDer 68 as the return conduit 1X6 mco the remote reservoir 102 at 
concemrically mounted. The shaft 88 of the pickup a rate which is greater than the rate that liquid coating 
roller 68 is, in lum, joumaled at each end to the brackets material or ink is being supplied to the doctor blade 
64 through a rcleaaable semicircular collar 90 attached reservoir through the supply conduit 114, Because the 
by bolts 92 to the bracket Herein, the axle ofthe termi- 30 suction return flow rate is greater than the supply flow 
nal jdler gear, designated 83', also serves as the shaft 72 rate, a pontive pressure condition within the doctor 
for pivoially mounting the support bracket 64 to the ^ blade reservmr is avoided, and a below atmospheric 
side frame 62 so that when the bracket is rotated about vacuum pressure level is provided, 
the shaft, the terminal idler gear remains engaged with Refeniqg to FIG- 5, FIG, 6, FIG, 7 and FIO. 8, the 
the drive gear 86 of the pickup roller 68, 55 liquid material is delivered into the lower region of the 

In this instance, as can best be seen in FIG. 4, the doctor blade reservoir 66, and is withdrawn ftom the 
pickup roller 68 has a peripheral surface portion 68P doctor blade reservoir near an upper n^gion of the 
which projects radially into the reservoir 66 containing chamber thm^ the retttm conduits U6A, 16B. The 
the supply of coating material or ink. A pair of tqiper liquid level dcvation of the return pon is preferably 
and lower iacUned doctor blades 94 and 96 attached to » selected to provide for the accumulation of liquid ooat- 
the doctor blade head 98 on shoulders 98A> 98B engage ing material or ink in more than about half ofthe doctor 
the roller surface to doctor the excess liquid coating blade chamber, thereby htsuting that the engraved sur- 
material or ink picked up from the reservoir by the &ce ofthe pickup roUer 68 will be thoroughly wetted 
engraved surface 70 of the roller. The reservoir cavity by the coating material or ink L as it turns through the 
66 herein is formed within an elongated doctor blade ^5 doctor blade chamber 66. The reservoir 66 is bounded 
bead 98 having a generally Cshaped cross^section with vertically by lower aikd upper doctor head shoulders 
an opening 100 extending lou^tudinally along one side 98A, 98B. Accordingly, the return ports 116P, 116Q of 
feeing the pickup roller 68. The reservoir 66 is suppUcd return lines 116A, 116B m located at a liquid levd R 
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iiiienaediate the limits established by the lower and Aceordiag to another feature of the invemion, the 
upper shoulders. Any excess liqiud coatii^ material or vacuum/suction hne 123 is coupled to a vacuum switch 
ink which lises above the liquid level K of the return The vacuum switch 132 has a conductive, movable 
pons will be suctioned away by the pump 112. diaphragm 134 which moves into and out of electrical 
Ii will be appreciated that the supply pump 110 is ^ contact with switch electrodes 132A, 1326- That is, the 
optiooaL and that the suction circalAtion system can be diaphragm 136 is pulled out of contacting engagement 
operated effectively with only the single suction pump with the switch electrodes 132A, 1325 when the vacu- 
112 as shown in FIG. d. In the single pump conftgura- um/suciion level in the doctor blade chamber $6 is 
tion, it may be necessary to prime the sopply conduit below a predetermined level. When the pressure level 
114 to obtain satisfactory operation. The two pump within the doctor blade chamber M rises above that 
arrangement as shown in FIG, 5 is preferred for those preset level, for example in response to leakage of air 
installations in which the supply drum 102 is located at through the end seals or around a worn doctor blade 94, 
a distance that is too &r from ^e press to achieve ade^ the vacuum force within the vacuum chamber 132C of 
quate sucdon flow. The auxiliary supply pump 110 the sensor switch also rises, thereby permitting the con- 
provides positive flow input to the doctor blade reset- ductivc switch element 134 to engage the switch dec- 
voir at a fixed flow rate. The retum suction pump 112 Irodes 132A, 132B. 

has a faster suction flow rate than the supply flow rate* When switch closure occurs electrical power is ap* 

Consequently, s positive pressure buildup in the doctor plied to an audio ttansducer 13$ from a power source 

Made reservoir cannot occur. By utilizing two pumps as 138. Biectrical current is conducted through the pneu- 

shown in FIG. the liquid level within the doctor made switch 132 to the audio transducer 136 through 

blade chamber 66 can be elosely controlled, without power conductors 140, 142. According to this arrange- 

positive pressure buildup^ thereby reducing leakage me&t, the press operator will receive an audible alert as 

throu^ the end seals. soon as the suction/vacuum pressure in the doctor 

Referring to FIG. 8, ic will be appreciated thftt the . blade chamber rises above a safe operating level, 

doctor blade chamber 6tf is maintained at a pressure thereby signaling wear failure of the doctor blades and- 

levcl below atmospheric by the suction action of the /or an impending failure of the end seals, 

return flow pump 112. The coating liquid L rises to the From the foregoing, it should be apparent that the 

liquid level of the retum port R and is drawn off immc- coatisg apparatus 10 of the present invention provides a 

dialAly by the auction pump 112, AdditiOAally, air ^ highly reliable, effecdve and econoovcal in-line appara- 

within the doctor blade chamber 66 is also evacuated, tu& for applying coating material to the ifreahly printed 

thereby reducing the doctor blade chamber pressure to sheets 18 in a sheet-fe4 ofEset rotary printing press 12 

a Jevd beJow atmospheric. This negative pressure dif- which allows the final priming station to continue to be 

fereatial condition opposes leakage of coating liquid L used as a print station, yet which does not require any 

through the end seals. Since the doctor blade chamber 35 substantial press modification or the addition of a sepa- 

66 is not positively pressurized, the end seals are oper- rate timed applicator roller. While a particular fonn of 

ated under favorable pressure difTerential conditions, the present invention has been illustrated and described, 

thereby extending th«r useful lifetime. Moreover^ the it should be apparent that variadons and modificationB 

negative pressure differential doctor blade assembly therein can be made without departing from the spirit 

will accommodate a pickup roller having a chipped 40 and scope of the invention, 

comer* which would leak under positive pressure con- What is claimed is: 

ditions. but does not leak because of the negative pres- 1. Apparatus for applying liquid material f^om a sup- 
sure reservoir condition established by suction flow. ply to a pickup roUer comprising in combixiation; 

It is useful for the press operator to have an advance a doctor blade head having an elongated reser/oir for 
warning of an impending end seal failure. With advance 45 receiving liquid material from the supply, said doc- 
wariung, the press operator can schedule repair and/or tor blade head being adapted to extend in parallel 
replacement of the doctor blades and the end seals at a with the pickup roUer in an operative position with 
convenient timCi for example between press runs or a portion of the peripheral surface of the pickup 
before undcnaldng the next printing job. Apparatus for roller extending into said reservoir for wetting 
monitoring the suction/vacuum condition within the so contact with liquid material contained fhrrrn. and 
doctor blade chamber 66 is provided by a pneumatic two doctor blades attached to said doctor blade 
sensor circuh 120 as shown in FIG. 9. The pneumatic bead for engagement against said peripheral sur- 
sensor circuit 120 includes a pneumatic sensor line 122 face in tiie operative position; 
which is coupled in fluid communication with the doc- a supply conduit connectmg said supply in flow corn- 
ier blade chamber 66 through a vacuum sensor bore 124 55 munication with said reservoir; 
formed through the upper doctor head shoulder 9fllB. a retum conduit connecting said reaervdr in flow 
The vacuum sensor Ih&e 122 is coupled to the sensor communication with said supply; and, 
bore m by a threaded fitting 126. a first pump coupled in aerica flow rehition with said 

Continuous monitoring of the vacuum/suction condi- return conduit for inducing suction flow of liquid 

tion within the doctor blade chamber 66 is provided by 60 material from said reservoir through said return 

a vacuum gauge 12S which can be of any conventk>nal conduit into said supply, 

design, for example a Bourdon gauge which b cali* Z Apparatus as defined in claim 1, indudiag: 

brated for dry air and covers the range from about zero a seoemd pump coupled in scries flow relation with 

to about twenty toirs. The vacuum gauge 128 is cou- said supply conduit for pumping liquid material 

pled into the sensor line 122 by a tee coupUng 130. 65 from said supply to 6«d reservoir. 

According to this arrangcoKmt, the press operator re- 3. Apparatus as defined in claim 2, wherein the suc- 

ceive» a continuous visual indication of the vacuum/- tion retum pumping rate of said first pump is greater 

suction condition within the doctor blade chamber 66. than the supf^y pumping rate of said second pump. 
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4. Apparatus as defmed in daim 1, said doctor blade 
bead having first and second shotdders forxaiAg lower 
and upper liquid level boundaries for said reservoirr 
respectively* whereio the rerom conduit is coupled ia 
flow commiuiicariofl with said reservoir at a liquid level s 
locatiGn disposed intermediate the liquid levd boiind- 
aries established by said first and second shoulders. 

5. Apparatus as defined in claim 1« wherein the remm 
cQoduit is coupled in flow commuaication with md 
reservoir at a first liqtzid level location and the supply 10 
conduit 18 coupled in flow communicatiOD with said 
reservoir at a second liquid level location, the fim liq- 
uid level location of the return conduit being higher in 
elevation than the second liquid level location of the 



with the pickup roller in an operative position with 
a portion of the pertphcfal surface of the pickup 
roHet extending into said reservoir for wetting; 
contact with liquid material contained therein, and 
two doctor blades attached to said doctor blade 
head for engagement against said peripheral sur* 
face in the operative position; 
first means coupled to said supply and to said reser* 
voir for pumping liquid material from said supply 
into said reservoir; and, 
second means coupled to said reservoir and to said 
supply for inducing suction flow of liquid material 
from said reservoir into said supply. 
12. Apparatus for applying liquid material &om a 



supply conduit when the doctor blade head is iu the 15 supply to a pickup roUer comprising in combination: 



20 



operative position. 

6, Apparatus for applying Hqoid material from a sup* 
ply to a pickup roller comprising, in combination: 

an elongated doctor blade head having an dongated 
cavity formed therein deflniAg a reservoir for rc- 
ceiviog liquid material from the supply, said doctor 
blade head being adapted to extend in parallel with 
the pickup roller in an operative position with a 
portion of the peripheral surface of the pickup 
roller extending into said cavity for wetting 25 
conttct with liquid material contained therein, and 
a pair of doctor blades disposed on opposite sides 
of said cavity and extending the length thereof for 
engagement against the peripheral surface of the 
pickup roller in the operative position; and, 

means coupled to said supply and to said reservoir for 
inducing flow of liquid material from said supply 
into said reservoir and for retunung excess liquid 
material by sttcrion force from said reservoir to said 
supply. 

7. Apparatus as defined in claim 6, said inducing 
means comprising: 

a supply conduit connecting said supply in flow com^ 
munication with said reservoir; 



30 
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a doctor blade head having an dongated reservoir 
chamber for receiving liquid materia] firom the 
supply, said doctor blade head bdng adapted to 
extend in parallel with the pickup roller in an oper> 
stive position with a portion of the peripheral sur- 
face of the pickup roller extending into said reser- 
voir chamber for wetting contact with liquid mate- 
rial contained therein, and two doctor blades az* 
Lsched to said doctor blade head for engagement 
against said peripheral surface in the operative 
position; and» 
a suction pump coupled to said reservoir and to said 
supply for inducing suction flow of liquid material 
from said reservoir to said supply. 

13. Apparatus as deSuaed in claim 13, including a 
pneumatic sensor conduit coupled to said reservoir 
chamber for senang the air vacuum pressure within said 
reservoir chamber, and a vacuum gauge coupled to said 
sensor conduh for providing a ^ual indicatiott of air 
vacuum pressure in said reservoir chamber^ 

14. Apparatus as defmed in claim including a 
pneumatic sensor conduit coupled to said reservoir 
chamber for sensing the air vacuum pressure within said 
reservoir chamber, a vacuum responsive switch having 



a return conduit ccmnecting said rcEcrvoir in flow 40 a sensing chamber coupled to said sensor conduit and 



commnnicaiion with said supply; and, 
^ a first pittop coupled in series flow relation with said 
Q return conduit for inducing suction flow of liquid 

naterial from said supply throu^ said supply con* 
duit into said reservoir, m6 for inducing auction 45 
flow of liquid material from said reservoir through 
said return conduit into said supply. 
Apparatus as defined in claim 7, said means includ-* 



8. 



switch electrodes and an audio transducer electrically 
connected to said switch electrodes for making and 
breaking an electrical circuit from a power source to 
said audio transducer. 

IS. In A sheet^fed, offset rotary printing press of the 
type including at least one printing station having s 
blanket cylinder and on impression cylinder disposed 
for piintxng ink onto sheets passing thotbetwota, and a 
delivery conveyor system for pulling freshly printed 



a second pump coupled in series flow relation with 50 sheets from the impression cylinder and ttansDortinff 



said supply conduit for pumping liquid material 
from said supply to said reservoir. 

9. Apparatus as defined in claim 8, wherein the suc- 
tion return pumping rate of said fii^ pomp is greater 
than the supply pumping rate of said Eecond pump. 

10. Apparatus as defined in claim 6» said doctor Made 
head having first and second shoulders forming lower 
and i^per liquid level boundaries for sud reservoir^ 
respectively, wherein said means for inducing suction 
flow indodes a return conduit coupled m flow commu- 60 
nication with said reservoir at a liquid levd location 
disposed intermediate the liquid level boundaries estab- 
lished by said first and second shoulders. 

11. Apparatus for applying liquid material from a 
supply to a pickup roller comprising in combination: 

a doctor Uade head having an elongated reserv(»r for 
receiving hquid material from the supply, said doc- 
tor blade head being adapted to extend in parallel 



the printed sheets toward a sheet delivery stacker, the 
delivery conveyor system including a delivery drive 
shaft disposed adjacent to and extending parallel with 
the tmpressioa. cyhnder and driven in timed synchso* 
55 nous relation with the impression cylinder! the improve- 
meat comprising: 
a delivery cylinder mounted onto said delivery drive 
shaft and having on outer pcrii^cal support sur- 
fiice adapted to engage and support a sheet bdng 
traiisported by said dehvery conveyor system; ' 
a coating apparatus iodnding a supply of liqm'd mate- 
rial, a rotaiable pickup roller having an outer pe- 
ripheral surface of substantially cylindrical shape, 
and means for applying a coating of liquid material 
from said supply onto said outer peripheral surface 
of said pickup roller,' 
means for mounting said coating apparatus to the 
press adjacent said delivery cylinder with a portion 
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of said peripheral surface of said pickup roller en- 
gaged with the support surface of said delivery 
cylinder, whereby liquid coating isaterial from said 
supply applied onto tbe peripheral surface of s^d 
pickup roller is transferred to said support surface S 
of said delivery cylinder and to said freshly printed 
sheet; 

said coating apparatus induding eloagated itser* 
voir for receiving liquid material from said supply* 
said reservoir extending parallel with said piclcup 10 
roller wicb a portion the peripheral surface of 
the pickup Toiler extending itito said reservoir for 
wetdn^ contact with liquid materia) contained 
therein, and two doctor blades attached to said 
reservoir and engaging said peripheral surface, said 15 
doctor bladts acting to limit the amount of liquid 
materia] applied onto said peripheral surface from 
said reservoir; 

a supply conduit connecting said supply in flow com- 
municBiion with said reservoir; 20 

a return conduit connecting said reservoir in flow 
communieation with said supply; and, 

a fiTtx pump coupled in series flow relation with said 
return conduit for inducing sucuou flow recum of 
liquid material £rom said reservoir to the remote 2$ 
supply. 

The improvement as set forth in claim 15, wheitb 
said coating apparatus is mounted to said press down- 
stream of said delivery drive shaft in the direction of 
travel of said sheets during iranspon by said delivery 30 
conveyor system. 

17. The improvement as set forth in claim 15. includ- 
ing: 

a second pump coupled in series flow relation with 
said supply conduit for liquid material from the 35 
remote supply to said rcservoin 

18. The improvement as set forth in daim 17, wherein 
the suction return flow rate of said flrst pump is greater 
than the positive pressure supply flow rate of said sec- 
ond pump, 40 

19. The improvement as set forth in claim U, wherein 
the return conduit is coupled in flow communication 
with said reservoir at a f^rst liquid levd location and the 
supply conduit is coupled in Dow communicatioa with 
fioid reservoir at a second tiquid levd location, the first 4$ 
liquid level location of the return conduit b«ng higher 
than the second liquid level location of the supply con- 
duit. 

20. In a sheet-fed, of&ct rotary printing press of the 
type including at least one printing station having a 50 
blanket cylinder and an impression cylinder disposed 
for printing wet ink onto sheets passing therebetween, 
and a delivery conveyor system for pulling freshly 
printed sheets &om the impression cylinder and trans- 
porting the printed sheets toward a sheet deliveiy SS 
Slacker^ the delivery conveyor system comprising a pair 
of endless gripper chains disposed on opposite sides of 
the press and supporting tiierebctween gripper ban and 
grippers spaced along the chams, th« gripper chains 
being dtiveo in timed synchronous relation with the 60 
impression cylinder by laterally spaced sprocket wheels 
mounted on opposite ends of a delivery drive shaft 
disposed adjacent to and cxtendbg parallel with the 
impression cylinder, tbe improvement comprising: 

a delivery cylinder mounted to said delivery drive 65 
shaft between said sprocket wheels and having an 
outer pcrzpheral support surface covered by a re- 
movable coating blanket adapted to engage and 
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support the wet ink side of a sheet being trans- 
ported by said gripper bars; 
a coating apparatus including a supply of liquid mate- 
riaJ» a rotaxable pickup roller having an outer pe- 
ripheral surface of substantially cyihdrical shape, 
ftiid means for applying liquid material from said 
supply onto said peripheral surface of said pickup 
roller; 

means for mounting said coating apparatus to the 
press adjacent the delivery cylinder, with a portion 
of the outer peripheral surface of said pickup roller 
engaged widi said delivery cylinder, wherehy liq- 
tttd materia} doctored onto the peripheraJ surface 
of said pickup roller b transferred to said delivery 
cylinder and to said freshly printed sheet; 
said coating apparatus including an elongated reser- 
voir containing liquid material, said reservoir bdng 
disposed to extend parallel with said pickup roller 
with a portioii of said peripheral surface extending 
into said re$ervdr in contact with liquid material 
contained herein, and two doctor blades attached 
to said reservoir and engaging said peripheral sur- 
face, said doctor blades acting to limit &e amount 
of liquid coating material applied onto said periph- 
eral surface from said reservoir; 
a supply conduit connecting said supply in flow com- 
munication with said reservoir; 
a return conduit connecting said reservoir in flow 

commumcation with said supply; and, 
a first pump coupled in series flow relation with said 
return conduit for inducing suction flow return of 
liquid material from said reservoir to said supply. 
21. A shcet-fed. ofTsei rotary printing press including; 
at least one printing station having a blanket cylinder 
and an impression cylinder disposed for printing 
wet ink onto sheets passing therebetween; 
a delivery conyeyor system for pulling freshly 
printed sheets from the impression cyUiader and 
transporting the printed sheei» toward a sheet de« 
livery stacker, the delivery system indading a de* 
livery drive shaft; 
a delivery cylinder mounted to said delivery drive 
shaft and having an outer peripheral support sur* 
faoe adapted to engage and support a sheet being 
transported by said delivery conveyor system; 
a coating apparacua including a supply of hquid mate- 
ria], a rotatable picbq> roller having an outer pe* 
ripheral surface of substanttaUy cylindrical shape, 
and means for applying liquid material Uam said 
supply onto the per^herai surface of said pickup 
roller; 

means ^r mounting said coating apparatus to the 
press adjacent said delivery cylinder, with s por- 
tion of said peripheral surface of said pickup roller 
engaged with said delivery cylinder, whereby liq- 
uid material applied to the peripheral surfkce of 
said pickup roller is transferred to said ddivery 
cylinder and then to said freshly printed sheet; 

said coating apparatus including an elongated reser- 
voir conUuning liquid material, said reservoir being 
disposed to extend parallel with said pickup roller 
with a portion of said peripheral surface extending 
into the reservoir in contact wiQi liquid material 
contained therein, and two doctor blades attached 
to said reservoir and engaging said peripheral sur- 
face, said doctor blades acting to limit the amount 
of liquid coating material ^plied onto said periph- 
eral surface firom said reservoii; 
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a supply conduit comiectmg said supply m flow com- 
muiucauoD with said reservoir, _ 

a «™conduit connecting ^id r^jv- m flow 
commuwcaiwn wnh said supply; and. 

a St pump coupled iii series flow rdauon with said 5 
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remni conduit for inducing suction How return of 
Uquid material from said reservoir to said supply. 
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[57] ABSTRACT 

A coating apparatus for use in a sheet-fed or web-fed, 
offset rotary or flexographic printing press to apply a 
protective and/or decorative coating to the surface of 
freshly printed sheets includes a doctor blade coating 
unit coupled to a pickup roller for supplying liquid 
material from a reservoir to the surface of a pickup 
roller mounted on a press delivery drive shaft. Liquid 
material is circulated through the reservoir of the doc- 
tor blade unit by suction flow produced by a return 
pump. This prevents the buildup of a positive pressure 
differential within the doctor blade reservoir. The doc- 
tor blade reservoir is maintained at below ambient pres- 
sure level, thereby preventmg leakage through the end 
seals. A vacuum sensor circuit provides a visual indica- 
tion of air vacuum pressure in the doctor blade reser- 
voir chamber, and a vacuum sensor switch applies elec- 
trical power to an audio transducer. The audio trans- 
ducer produces an audible alarm in response to an in- 
crease in doctor blade chamber pressure, thereby pro- 
viding advance warning of an impending end seal fail- 
ure or a worn doctor blade condition, 
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COATING APPARATUS FOR SHEET-FED, 
OFFSET ROTARY PRINTING PRESSES 

CROSS REFERENCE TO RELATED 
APPLICATION 

This is a continuation of application Ser. No. 
07/879,841, med May 6, 1992 now U.S. Pat. No. 
5,207,159 which is a contmuation-in-pan of application 
Ser. No. 07/752,778 filed Aug. 30, 1991 now U.S. Pat. 
No. 5,176,077. 

FIELD OF THE INDENTION 

This invention relates to sheet-fed or web-fed, offset 
rotary or flexographic printing presses, and more par- 
ticularly, to a new and improved apparatus for the in- 
line application of protective and decorative coatings or 
inks to the printed surface of freshly printed sheets or 
web. 

BACKGROUND OF THE INVENTION 

Conventional sheet-fed, offset rotary printing presses 
typically include one or more printing stations through 
which individual sheets are fed and printed with wet 25 
ink. After final printing, the sheets are fed by a delivery 
conveyor system to the delivery end of the press where 
the freshly printed sheets are collected and stacked. In 
a typical sheet-fed, offset rotary printing press such as 
the Heidelberg Speedmaster line of presses, the delivery 
conveyor system includes a pair of endless gripper 
chains carr>ing spaced laterally disposed gripper bars 
and grippers which are used to grip and pull freshly 
printed sheets from the impression cylinder and convey 
the sheets toward the sheet delivery stacker. The grip- 35 
per chains are driven in precisely timed relation to the 
impression cylinder by gripper chain sprocket wheels 
which are laterally spaced between a delivery drive 
shaft mounted on opposite sides of the press frame. The 
delivery drive shaft is mechanically coupled by gears 4Q 
for synchronous rotation with the impression cylmder. 

Since the inks used with offset type printing presses 
t>'pically remain wet and tacky for some time after 
printing, special precautions must be taken to insure that 
the wet inked surface of the freshly printed sheets is not 45 
marked or smeared as the sheets are transferred from 
one printing station to another, and through the deliv- 
ery system to the sheet delivery stacker. The printed 
surface of the paper dries relatively slowly and can be 
smeared during subsequent processing, particularly 50 
when the printed sheets are stacked. In order to mini- 
mize smearing, a dryer may be mounted along the deliv- 
ery path of the printed sheets, or an anti-offset spray 
powder may be sprayed on the printed surface. 

In some printing applications, it is desirable that the 55 
press.be capable of applying a protective and/or deco- 
rative coating over all or a portion of the surface of the 
printed sheets. Typical coating solutions include var- 
nish, lacquer, dye, moisturizers and ink. Such coatings 
typically are formed of a UV-curable or water-soluble 60 
resin applied as a liquid solution or emulsion by an 
applicator roller over the freshly printed sheets to pro- 
tect the ink and niprove the appearance of the sheets. 
Use of such coatings is particularly desirable when 
decorative or protective finishes are required such as in 65 
the production of posters, record jackets, brochures, 
magazines, folding cartons and the like. In cases where 
a liquid coating is to be applied, the coating operation is 



carried out after the final ink printing has been per- 
formed, most desirably by an in-line coating application. 

DESCRIPTION OF THE PRIOR ART 

Various suggestions have been made for applying the 
coating as an in-line press operation by using the final 
printing station of the press as the coating application 
station. For example, in U.S. Pat. Nos. 4,270,483, 
4,685,414 and 4,779,557, there are disclosed coating 
apparatus which can be moved into position to allow 
the blanket cylinder of the last printing station of a press 
to be used to apply a coating material to the sheets. In 
U.S. Pat. No, 4,796,556, there is disclosed a coating 
apparatus which can be selectively moved between the 
blanket cyhnder or the plate cylinder of the last printing 
station of the press so that the station can be used as a 
coating station for the press. 

Suggestions for overcoming the problem of the loss 
of a printing station when coating is desired have also 
been made, such as that set forth in U.S. Pat. No. 
4,934,305 which discloses a coating apparatus having a 
separate timed applicator roller positioned to apply the 
coating material to the printed sheet while the sheet is 
on the last impression cylinder of the press. This is said 
to allow the last printing station to be operated simulta- 
neously as both an ink apphcation station and a coating 
station so that no loss of press printing unit capabihty 
results. Another approach to providing a coating station 
without losing the printing capafaihties of the last print- 
ing station is to provide a totally separate coating unit 
downstream of the last printing station so that the coat- 
ing is applied to the sheets after final printing and before 
the sheets have reached the sheet delivery stacker. Such 
an approach is suggested in U.S. Pat. Nos. 4,399,767 and 
4,706,601. 

Conventional coating apparatus which is operable as 
an in-line press operation utilizes an engraved transfer 
roller, with the liquid coating being applied to the en- 
graved roller by means of a doctor blade assembly. The 
doctor blade assembly includes an elongated housmg 
having a reservoir chamber extending the length of the 
transfer roller for holding a volume of coating liquid in 
wetting contact with the circumferential surface of the 
transfer roller. A pair of circumferentially spaced doc- 
tor blades extend longitudinally along the reservoir 
housing on either side of the chamber. The doctor 
blades are angled tangentially toward the transfer roller 
surface, and seal the reservoir chamber against the rol- 
ler surface and wipe the roUer surface to deposit liquid 
in the cells of the engraved transfer surface. 

The reservoir chamber is pressurized with coating 
liquid, which is pumped from a remote supply drum 
into the upper region of the pressure chamber. After the 
pressure chamber fills to a certain level, it is returned to 
the remote drum by gravity flow. Occasionally, the 
doctor blade reservoir chamber becomes completely 
filled with the coating Uquid when the volume of coat- 
ing liquid being delivered to the doctor blade reservoir 
chamber exceeds the gravity flow return rate. The posi- 
tive pressure may cause the seals at the ends of the roller 
to leak, allowing the coating liquid to drip onto the 
floor or onto adjacent press parts. Occasionally, the 
coating liquid may be slung from the roller onto adja- 
cent press equipment and operator areas. Moreover, the 
buildup of positive pressure within the doctor blade 
reservoir chamber accelerates the wear of the end seals. 

It will be appreciated that the transfer roller may be 
operated at high speeds, for example, on the order of 
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1,000 linear feet per minute, and that the end seals of the drum and thereby creating a positive pressure condition 
doctor blade assembly will tend to wear quickly. The within the doctor blade reservoir, circulation through 
end seal wear is accelerated by the buildup of positive the reservoir is induced by suction flow provided by a 
pressure within the doctor blade chamber. Low volume suction pump having an input connected for drawing 
drip leakage can be collected in a drip pan or catch tray, 5 coating liquid from the doctor blade reservoir, and 
but as the end seals wear, the coating liquid will be returning it by forced (positive pressure) flow to the 
slung from the transfer roller, thereby causing a difficult rgj^ote supply drum, rather than by gravity flow return, 
cleanup problem. When this occurs, the press must be ^3 ^ result of the suction flow arrangement, the liquid 
shutdown the doctor blade head must be removed, and ^^terial is drawn from the remote supply drum at a 
the end seals replaced. The steps of rebuildmg or r^^^^ 10 ^^^g, ^^^e of withdrawal of the liquid 

mg the end seals and reahgmng the doctor blade head ^^^^^ ^ ^^^^^^ ^ substantially con- 

causes an unacceptable amount of press downtmie. ^^^^^ ^ j j.^^ ^^^^^j ^^^^ 

Une approacn lor overcommg the problem o end .^^^^ ^^^^^^ ^^^^^ 

reservoir. A benefit of the sue- 

seal wear is o provide stationary end s^s which are flow arraBgement is that a positive pressure buildup 

mounted on the press frame, and which bear m sealmg 15 . ^ ^, ^ / ut j i. u \jf 

engagement against the ends of the transfer roller, so ^^^^ occur withm the doctor blade chamber More- 
that the doctor blade head may form a seal with station- %^5^ hquid matenal which nses above a predetermined 
ary seals rather than with the d>Tiamic seals carried on f ^^^^1 ^™ ^^^f ^ ^^^^^ ^^^^^^^ 

the transfer roller. Another approach is to use rotary ^j"^ ^^^^^^^ f^^^P' ^"^^^ the remote drum 

end seals which include an end plate which is resiliently 20 Consequently, the end seals are not subjected to high 
engaged against the end surface of the transfer roller, P^^^s^^^ differential conditions. Instead, the suction 
with a seal member being secured between the end plate ^^^^ arrangement produces a negative pressure differ- 
and the end portions of the roller by quick removal ^'^^ ^^^ctor blade chamber being operated at 

mounting lugs. ^ ^^^^^ below atmospheric. Under negative pressure 

While the foregoing mechanical approaches to limit- 25 conditions, leakage of coating liquid is virtually non- 
ing end seal wear and thereby avoic^g leakage have existent, and the operating life of the end seals is sub- 
been moderately successful, and some arrangements stantially increased. 

have reduced downtime by quick change mouating According to another aspect of the present invention, 
features, the end seals nevenheless are still experiencing visual and audible alerts are provided by a vacuum 
accelerated wear and early failure, thereby causing 30 sensor line which is coupled to the vacuum space within 
frequent replacements and unacceptable downtime for the doctor blade chamber. The sensor line is coupled to 
correction of end seal leakage. a vacuum gauge which provides a visual indication of 

oTiTPrxQ r^P twt: rwnvrrroM suction pressure within the doctor blade chamber. 

u^j i^Uf i nt. iJN vniN 1 iuiN ^ vacuum sensor switch is also coupled to the chamber 

Accordingly, there exists a need for a new and im- 35 for selectively applying electrical power to an audio 
proved m-line coating apparatus for use in a sheet-fed or transducer when the pressure within the vacuum cham- 
web-fed, offset rotary or flexographic printing press for ber rises above a predetermined safe operating suction 
applying a protective and/or decorative coating to the level. 

printed surface of freshly printed sheets which does not Other features and advantages of the present inven- 
require any expensive or substantial press modification 40 tion wUl become more apparent from the following 
or result in any impairment of normal press operating detailed description taken in conjunction wi& the ac- 
capability. companying drawings which disclose, by way of exam- 

Specifically, the principal object of the present inven- pj^^ ^^e principles of the invention, 
tion is to provide a new and improved in-line coating 

and/or inking apparatus of the character described 45 BRIEF DESCRIPTION OF THE DRAWINGS 
which achieves a reduction in end seal leakage. pj^^ j ^ schematic side elevational view of a sheet- 

SUMM ARY OF THE INVENTION offset rotary printing press having a coating appara- 

™ . . . , , . , tus embodying the present invention; 

The present mvention provides a new and improved ct/-> i ^r ^ -ji ^ i 

. J * ui J ^ r 1 - ^ rlG. 2 IS an enlarged fragmentary side elevational 

m-lme doctor blade apparatus for applymg a protective 50 . , , -.i? .-u • t j • 

and/or decorative coating and/or inking to the surface ^^^^ S""^ '^^'^'^^1 "^'^ the circu ar area desig- 

of freshly printed sheets in a sheet-fed or web-fed, offset ^ ^ apparatus 

rotary or flexographic printing press which is highly of the present invention dunng coatmg operation; 

reliable and effective in use, yet which does not require J^^' ^ ^, enlarged fragmentary perspective view 

any expensive or substantial press modification or result 55 showing one side of the coating apparatus mounted in 

in any impairment of normal press operating capability. P^^^ illustratmg the fluid path of coating mate- 

The reservoir of a doctor blade head is supplied with ^^^^ ^ ^^^^te supply drum to the doctor blade 

coating material from a remote supply drum. To insure reservoir of the coatmg unit; 

that an adequate supply ofcoating liquid is always pres- 4- is an enlarged fragmentary sectional view 

ent withm the doctor blade reservoir, the coating mate- 60 ^^ken substantially along the line 4 — 4 of FIG. 3; 

rial is drawn from the remote supply drum and is circu- ^^G. 5 is a simphfied flow, diagram which illustrates 

lated by suction flow constantly through the reservoir. a dual pump arrangement for circulating coating liquid 

In contrast to the conventional approach of positively from a remote supply drum to the doctor blade reser- 

pressurizing the doctor blade. reservoir with liquid coat- voir and return; 

ing pumped from the remote drum to the reservoir, the 65 FIG. 6 is a simplified flow diagram which illustrates 

coating material is instead circulated through the reser- a single pump arrangement for circulating coating liq- 

voir by suction flow\ That is, instead of charging the uid by suction flow from a remote supply drum to the 

reservoir with coating liquid pumped from the remote doctor blade reservoir and return; 
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FIG. 7 is an enlarged fragmentary perspective view 
of one end portion of the doctor blade coating apparatus 
of the present invention; 

FIG. 8 is an enlarged sectional view taken substan- 
tially along the line 8—8 of FIG. 7; and, 5 

FIG. 9 is a view similar to FIG. 8 which includes a 
suction pressure sensing circuit for providing a visual 
indication of suction pressure and an audible alert when 
the suction/vacuum pressure inside the doctor blade 
rises above a safe operating level, thereby signaling an 10 
impending end seal failure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

As shown in the exemplary drawings, the present 15 
invention is embodied in a new and improved in-line 
doctor blade apparatus, herein generally designated 10, 
for use in applying a protective and/or decorative coat- 
ing or inks to the freshly printed surface of sheets 
printed in a sheet-fed or web-fed, offset rotary or flexo- 20 
graphic printing press, herein generally designated 12. 
In this instance, as show^n in FIG. 1, the doctor blade 
coating apparatus 10 is illustrated as installed m a four 
color printing press 12, such as that manufactured by 
Heideiberger Druckmaschinen AG of the Federal Re- 25 
public of Germany under its designation Heidelberg 
Speedmaster 102V (40"), and which includes a press 
frame 14 coupled at one end, herein the right end, with 
a sheet feeder 16 from which sheets, herein designated 
18, are individually and sequentially fed into the press, 30 
and at the opposite end, with a sheet delivery stacker 20 
in which the finally printed sheets are collected and 
stacked. Interposed between the sheet feeder Id and the 
sheet delivery stacker 20 are four substantially identical 
sheet printing stations 22, 24, 26 and 28 which can print 35 
different color inks onto the sheets as they are moved 
through the press 10. 

As illustrated, each of the printing stations 22, 24, 26 
and 28 is substantially identical and of conventional 
design, herein including a sheet-fed cylinder 30, a plate 40 
cylinder 32, a blanker cylinder 34 and an impression 
cylinder 36, with each of the first three printing stations 
22, 24 and 26 having a transfer cylinder 38 disposed to 
withdraw the freshly printed sheets from the adjacent 
impression cylinder and transfer the freshly printed 45 
sheets to the next printmg station via a transfer drum 40. 
The final printing station 28 herein is shown as equipped 
with a deUver>' cylinder 42 which functions to support 
the printed sheet 18 as it is moved from the final knpres- 
sion cylinder 36 by a delivery conveyor system, gener- 50 
ally designated 44, to the sheet delivery stacker 20. 

The delivery conveyor system 44 as shown in FIG. 2 
is of conventional design and includes a pair of endless 
deliver>' gripper chains 46, only one of which is shown 
carrying at regular spaced locations along the chains, 55 
laterally disposed gripper bars 48 having gripper ele- 
ments 50 used to grip the leading edge of a sheet 18 after 
it leaves the nip between the delivery cylinder 42 and 
impression cylinder 36 of the last printing station 28. As 
the leading edge E of the sheet 18 is gripped by the 60 
grippers 50, the deliver>' chains 46 pull the sheet away 
from the impression cylinder 36 and convey the freshly 
printed sheet to the sheet delivery stacker 20 where the 
grippers release the fmally printed sheet 

The endless delivery chains 46 are driven in synchro- 65 
nous timed relation to the impression cylinder 36 by 
sprocket wheels 52 fixed adjacent the lateral ends of a 
delivery drive shaft 54 which has a mechanically geared - 



coupling (not shown) to the press drive system. The 
dehvery drive shaft 54 extends laterally between the 
sides of the press frame 14 adjacent the impression cyl- 
inder 36 of the last printing station 28, and is disposed to 
be parallel with the axis of the impression cylinder. In 
this instance, the delivery cylinder 42, which is con- 
structed to allow adjiistments in diameter by suitable 
means, is attached to the delivery drive shaft 54 so that 
the delivery cylinder is also rotated in precise timed 
relation with the impression cylinder. 

In this respect, it is important to note that when the 
freshly printed sheets 18 are conveyed away from the 
impression cylinder 36 of the fmal printing station 28 by 
the gripp)er 50 carried by the delivery chains 46, the wet 
inked surfaces of the sheets face the deliver^' drive shaft 
54 and the sheets must be supported such that the ink is 
not smeared as the sheets are transferred. Typically, 
such support is provided by skeleton wheels or cylin- 
ders mounted to the press delivery drive shaft 54, or as 
is now more commonly used, net equipped delivery 
cylinders marketed by Printing Research, Inc. of Dal- 
las, Tex. under its registered trademark SUPERBLUE. 
That system, which is made and sold under license, is 
manufactured in accordance with and operates as de- 
scribed in U.S. Pat. No. 4,402,267, issued Sep. 6, 1983, 
to Howard W. DeMoore, the disclosure of which is 
incorporated herein by this reference. 

More recently, vacuum transfer apparatus of the type 
disclosed in co-pending application ' Ser, No. 
07/630,308, filed Dec. 18, 1990, entitled ''Vacuum 
Transfer Apparatus for Sheet-Fed Printing Presses", 
which is also incorporated herein by reference, has been 
used.. The vacuum transfer apparatus disclosed in that 
application can be used in place of delivery cylinders or 
skeleton wheels to pull the unprinted side of the sheet 
away from the delivery drive shaft 54 so that the wet 
ink surface of the sheets do not come into contact with 
any press apparatus. 

In accordance with the present invention, the in-hne 
doctor blade coating apparatus 10 for applying the pro- 
tective or decorative coating or ink to the sheets 18 
enables the press 12 to be operated in the normal man- 
ner without the loss of the fmal printing station 28, and 
without reqiiiring any substantial press modifications by 
employing the existmg press delivery drive shaft 54 as 
the mounting location for the coating applicator roller. 
In presses having delivery systems such as skeleton 
wheels mounted on the delivery drive shaft 54 or a 
vacuum transfer apparatus as disclosed in the aforemen- 
tioned co-pending application Ser. No. 07/630,308, 
conversion to a coating operation can be quickly and 
easily achieved by mounting on the press delivery drive 
shaft in place of the skeleton wheels or in addition to the 
vacuum transfer apparatus, a suitable support cylinder 
capable of performing the combined function of a coat- 
ing applicator roller and a net enhanced delivery cylin- 
der 42. By utilizing the delivery cylmder 42 mounted on 
the delivery drive shaft 54 to also act as a coating appli- 
cator roller, protective coating will be applied to the 
printed sheet 18 in precise timed registration, and will 
permit the press to be operated whh its full range of 
printing stations. 

Toward these ends, the coating apparatus 10 of the 
present invention includes a relatively simple, positive 
acting and economical doctor blade coating unit, gener- 
ally designated 60, mounted to the press frame 14 down- 
stream of the delivery drive shaft 54 and positioned to 
apply liquid coating material to the support surface of a 
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delivery cylinder 42 mounted on the delivery drive head 98 having a generally C-shaped cross-section with 
shaft. As can best be seen in FIGS. 2, 3 and 4, the doctor an opening 100 extending longitudinally along one side 

blade coating unit 60 herein comprises a pair of side facing the pickup roller 68. The reservoir 66 is supplied 

frames 62, only one of which is shown, it being under- with liquid material or ink from a supply drum 102 

stood that the other side frame is substantially the same 5 disposed in a remote location within or near the press 

as that of the side frame illustrated, attached to each side 12, Preferably, the doctor blade head 98 is removably 
of the press frame 14. Pivotally mounted to one end of attached to the brackets 64, herein by bolts 104 having 

each of the side frames 62 is a support bracket 64 carry- enlarged, knurled heads 106, and which can be threaded 

ing one end of a liquid material reservoir 66 and cooper- through slots 108 formed in the brackets to clamp the 

ating liquid material pickup roller 68 each disposed to 10 reservoir in place on the brackets, 

extend laterally across the press 12 parallel with the To insure that an adequate supply of liquid coating 

delivery drive shaft 54. The coating unit 60 is mounted material is always present within the reservoir 66 and to 

between the upper and lower runs of the delivery chains prevent coagulation and clogging of the doctor blades 

46 downstream of the delivery drive shaft 54, and posi- 94 and 96 by the liquid coating material or ink, the 

tioned so that the outer peripheral surface 70 of the 15 coating material or ink is circulated through the reser- 

pickup roller 68 can be engaged with the support sur- voir by two pumps 110 and 112 as shown in FIG. 5. 

face of a delivery cylinder 42 mounted on the delivery Pump 110 draws the liquid material L from the supply 

drive shaft. drum 102 via a supply line 114 and discharges it into a 

As best seen in FIGS. 2 and 3, the support bracket 64 bottom region of ^e reservoir 66 through a delivery 

is pivotally attached to the end of the side frame 62 by 20 port 114P, and the other pump 112 acts to provide 

a shaft 72 disposed at the lower end portion of the suction to a pair of return lines 116A, 116B coupled 

bracket, and can be pivoted about the shaft by an exten- adjacent a top region of the reservoir through return 

sible cylinder 74, herein shown as a pneumatic cylinder, ports 116P, 116Q for withdrawing excess liquid coating 

one end 76 of which is secured such as by welding to the material or ink from the reservoir. By supplying the 

side frame, and the opposite end 78 of which is coupled 25 coating material or ink from the supply drum 102 at a 

through a pivot shaft 79 to the upper end portion of the greater rate than the rate of withdrawal of material by 

bracket. By extending or retracting the cylinder 74, the the pickup roller 68, a substantially constant supply of 

extent of engagement of the pickup roller 68 against the coating material or ink will always be present within the 

surface of the applicator roller 42 can be controlled, and reservoir 66. The excess coating material or ink which 

the pickup roller can be completely disengaged from 30 rises above the liquid level of the return port R (FIG. 8) 

the applicator roller 42. is suctioned away by the suction return pump 112. 

The coating pickup roller 68, which is of conven- The general arrangement of the pickup roller 68, 

tional design and preferably one such as the Anilox doctor blades 94 and 96, and reservoir 66 is similar to 

rollers manufactured by A.R.C. International of Char- that disclosed in U.S. Pat. No. 4»821,672 entitled "Doc- 

lotte, N,C. and sold under the name "PRINTMAS- 35 tor Blade Assembly With Rotary End Seals and Inter- 

TER" having an engraved ceramic or chrome outer changeable Heads", the disclosure of which provides 

peripheral surface 70, is designed to pick up a predeter- details concerning the end seal structure and operation 

mined uniform thickness of liquid coating material or of a pickup roller and reservoir usable with the present 

ink from the reservoir 66, and then uniformly transfer invention. According to an important feature of the 

the coating material to the support surface of the appli- 40 present invention, however, the doctor blade reservoir 

cator roller 42. To effect rotation of the pickup roller 66 is not pressurized as taught by the prior art. Instead, 

68, a suitable motor 80, herein a hydraulic motor, is coating liquid or ink is supplied to the doctor blade 

attached to one of the side frames 62 and coupled to a reservoir 66 by the suction flow produced by the pump 

suitable hydraulic fluid source (not shown) through 112. In this arrangement, the suction pump 112 applies 

fittings 81A, 81B. Attached to the output of the motor 45 a vacuum or suction force in the reservoir which draws 

80 is an output gear which is drivingly coupled through liquid material L from the supply through the supply 

a cluster gear 82 and a series of idler gears 83 each conduit 114 to the reservoir and draws excess liquid 

mounted on stub axles 84, lo a drive gear 86 attached to material L from the doctor blade reservoir 66 through 

the end of a shaft 88 on which the pickup roller 68 is the return conduit 116 into the remote reservoir 102 at 

concentrically mounted. The shaft 88 of the pickup 50 a rate which is greater than the rate that liquid coating 

roller 68 is, in turn, joumaled at each end to the brackets material or ink is being supplied to the doctor blade 

64 through a releasable semicircular collar 90 attached reservoir through the supply conduit 114. Because the 

by bolts 92 to the bracket. Herein, the axle of the tenni- suction return flow rate is greater than the supply flow 

nal idler gear, designated 83', also serves as the shaft 72 rate, a positive pressure condition within the doctor 

for pivotally mountmg the support bracket 64 to the 55 blade reservoir is avoided, and a below atmospheric 

side frame 62 so that when the bracket is rotated about vacuimi pressure level is provided, 

the shaft, the terminal idler gear remains engaged with Referring to FIG. 5, FIG. 6, HG. 7 and FIG. 8, the 

the drive gear 86 of the pickup roller 68. liquid material is delivered into the lower region of the 

In this instance, as can best be seen in FIG. 4, the doctor blade reservoir 66, and is withdrawn from the 

pickup roller 68 has a peripheral surface portion 68P 60 doctor blade reservoir near an upper region of the 

which projects radially into the reservoir 66 containing chamber through the return conduits 116A, 116B. The 

the supply of coating material or ink, A pair of upper liquid level elevation of the return port is preferably 

and lower inclined doctor blades 94 and 96 attached to selected to provide for the accumulation of liquid coat- 

the doctor blade head 98 on shoulders 98 A, 98B engage ing material or ink in more than about half of the doctor 

the roller surface to doctor the excess liquid coating 65 blade chamber, thereby insuring that the engraved sur- 

raaterial or ink picked up from the reservoir by the face of the pickup roller 68 will be thoroughly wetted 

engraved surface 70 of the roller. The reservoir cavity by the coating material or ink L as it turns through the 

66 herein is formed within an elongated doctor blade doctor blade chamber 66. The reservoir 66 is bounded 
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vertically by lower and upper doctor head shoulders 
98A, 98B. Accordingly, the return ports 116P, 116Q of 
return lines 116A, il6B are located at a liquid level R 
intermediate the limits established by the lower and 
upper shoulders. Any excess liquid coating material or 5 
ink which rises above the liquid level R of the return 
ports will be suctioned away by the pump 112. 

It wiJl be appreciated that the supply pump 110 is 
optional, and iat the suction circulation system can be 
operated effectively with only the single suction pump 10 
112 as shown in FIG. 6, In the single pump configura- 
tion, it may be necessary to prime the supply conduit 
114 to obtain satisfactory operation. The two pump 
arrangement as shown in FIG. 5 is preferred for those 
installations in which the supply drum 102 is located at 15 
a distance that is too far from the press to achieve ade- 
quate suction flow. The auxiliary supply pump 110 
provides positive flow input to the doctor blade reser- 
voir at a fixed flow rate. The return suction pump 112 
has a faster suction flow rate than the supply flow rate. 20 
Consequently, a positive pressure buildup in the doctor 
blade reservoir cannot occur. By utilizing two pumps as 
shown in FIG. 5, the liquid level within the doctor 
blade chamber 66 can be closely controlled, without 
positive pressure buildup, thereby reducing leakage 25 
through the end seals. 

Referring to FIG. 8, it will be appreciated that the 
doctor blade chamber 66 is maintained at a pressure 
level below atmospheric by the suction action of the 
return flow pump 112. The coating liquid L rises to the 30 
liquid level of the.retum port R and is drawn off imme- 
diately by the suction pump 112. Additionally, air 
within the doctor blade chamber 66 is also evacuated, 
thereby reducing the doctor blade chamber pressure to 
a level below atmospheric. This negative pressure dif- 35 
ferential condition opposes leakage of coating liquid L 
through the end seals. Since the doctor blade chamber 
66 is not positively pressurized, the end seals are oper- 
ated under favorable pressure differential conditions, 
thereby extending their useful lifetime. Moreover, the 40 
negative pressure differential doctor blade assembly 
will accommodate a pickup roller having a chipped 
comer, which would leak under positive pressure con- 
ditions, but does not leak because of the negative pres- 
sin-e reservoir condition established by suction flow. 45 

It is useful for the press operator to have an advance 
warning of an impending end seal failure. With advance 
warning, the press operator can schedule repair and/or 
replacement of the doctor blades and the end seals at a 
convenient time, for example between press runs or 50 
before undertaking the next printing job. Apparatus for 
monitoring the suction/vacuum condition within the 
doctor blade chamber 66 is provided by a pneumatic 
sensor circuit 120 as shown in FIG. 9. The pneumatic 
sensor circuit 120 includes a pneumatic sensor line 122 55 
which is coupled in fluid commimication with the doc- 
tor blade chamber 66 through a vacuum sensor bore 124 
formed through the upper doctor head shoulder 98B. 
The vacuum sensor line 122 is coupled to the sensor 
bore 124 by a threaded fitting 126. 60 

Continuous monitoring of the vacuum/suction condi- 
tion within the doctor blade chamber 66 is provided by 
a vacuum gauge 128 which can be of any conventional 
design, for example a Bourdon gauge which is cali- 
brated for dry air and covers the range from about zero 65 
to about twenty torrs. The vacuum gauge 128 is cou- 
pled, into the sensor line 122 by a tee coupling 130. 
According to this arrangement, the press operator re- 
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ceives a continuous visual indication of the vacuum/- 
suction condition within the doctor blade chamber 66. 

According to another feature of the invention, the 
vacuum/suction line 122 is coupled to a vacuum switch 
132. The vacuum switch 132 has a conductive, movable 
diaphragm 134 which moves into and out of electrical 
contact with switch electrodes 132A, 132B. That is, the 
diaphragm 134 is pulled out of contacting engagement 
with the switch electrodes 132A, 1326 when the vacu- 
um/suction level in the doctor blade chamber 66 is 
below a predetermined level. When the pressure level 
within the doctor blade chamber 66 rises above that 
preset level, for example in response to leakage of air 
through the end seals or around a worn doctor blade 94, 
the vacuum force within the vacuum chamber 132C of 
the sensor switch also rises, thereby permitting the con- 
ductive switch element 134 to engage the switch elec- 
trodes 132A, 132B. 

When switch closure occurs, electrical power is ap- 
plied to an audio transducer 136 from a power source 
138. Electrical current is conducted through the pneu- 
matic switch 132 to the audio transducer 136 through 
power conductors 140, 142. According to this arrange- 
ment, the press operator will receive an audible alert as 
soon as tiie suction/vacuum pressure in the doctor 
blade chamber rises above a safe operating level, 
thereby signaling wear failure of the doctor blades and- 
/or an impending failure of the end seals. 

From the foregoing, it should be apparent that the 
coating apparatus 10 of the present invention provides a 
highly reliable, effective and economical in-lme appara- 
tus for applying coating material to the freshly printed 
sheets 18 in a sheet-fed, offset rotary printing press 12 
which allows the final printing station to continue to be 
used as a print station, yet which does not require any 
substantial press modification or the addition of a sepa- 
rate timed applicator roller. While a particular form of 
the present invention has been illustrated and described, 
it should be apparent that variations and modifications 
therein can be made without departing from the spirit 
and scope of the invention. 

What is claimed is: 

1. Coating apparatus for applying liquid material 
from a supply drum to an applicator roller which is 
engagable in an operative position with a doctor blade 
head having an elongated reservoir for receiving liquid 
material from the supply drum, said doctor blade head 
being adapted to extend in parallel with the applicator 
roller in the operative position with a portion of the 
peripheral surface of the applicator roller extending into 
said reservoir for wetting contact with liquid material 
contained therein, characterized in that: 

seal means are coupled to the doctor blade head for 
sealing engagement against the applicator roller in 
the operative position, whereby the doctor reser- 
voir is sealed with respect to atmospheric pressure; 
and, 

circulation means are coupled to the doctor reservoir 
for inducing the flow of liquid material from said 
supply drum into the doctor reservoir, for return- 
ing liquid material by suction flow from the doctor 
reservoir to the supply drum, and for maintaining 
the doctor reservoir at a pressure level below at- 
mospheric pressure. 

2. Coating apparatus as defined in claim 1, said circu- 
lation means t«ing characterized by 

a supply conduit connecting the supply drum in flow 
communication with the doctor reservoir; 
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a return conduit connecting the doctor reservoir in 
flow communication with the supply drum; and, 

a first pump coupled in series flow relation with the 
return conduit for inducing suction flow of liquid 
material from the doctor reservoir through the 5 
return conduit into the supply drum. 

3. Coating apparatus as defined in claim 2, character- 
ized in that the return conduit is coupled in flow com- 
munication with the doctor reservoir at a first liquid 
level location and the supply conduit is coupled in flow 10 
communication with the doctor reservoir at a second 
liquid level location, the first liquid level location of the 
return conduit bemg higher in elevation than the second 
liquid level location of the supply conduit when the 
doctor blade head is in the operative position. 15 

4. Coatmg apparatus as defined in claim 1, said circu- 
lation means being characterized by: 

a second pump coupled in series flow relation with 
said supply conduit for pumping liquid material 
from the supply dnim to the doctor reservoir. 20 

5. Coating apparatus as defined in claim 4, character- 
ized in that the suction return flow rate provided by said 
first pump is greater than the supply flow rate provided 
by said second pump. 

6. Coatmg apparatus as defmed in claim 1, wherein 25 
the doctor blade head having first and second shoulders 
forming lower and upper liquid level boundaries for 
said reservoir, respectively, characterized in that said 
circulation means includes a return conduit coupled in 
flow communication with said reservoir at a hquid level 30 
location disposed intermediate the liquid level bound- 
aries established by said first and second shoulders. 

7. Coating apparatus as defined in claim 1, character- 
ized in that a pneumatic conduit is coupled to the doctor 
reservoir for sensing air vacuum pressure within the 35 
doctor reservoir, and a vacuum gauge is coupled to the 
pneumatic conduit for providing a visual indication of 
air vacuum pressure in the doctor reservoir 

8. Coating apparatus as defmed in claim 1, character- 
ized in that a pneumatic conduit is coupled to the doctor. 40 
reservoir for sensing air vacuum pressure within the 
doctor reservoir, a vacuum responsive switch having 
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switch electrodes is coupled to said pneumatic sensor 
conduit, and an audio transducer is electrically con- 
nected to the switch electrodes for making and breaking 
an electrical circuit from a power source to said audio 
transducer. 

9, Coating apparatus as defmed in claim 1, character- 
ized in that means are coupled to the doctor reservoir 
for supplying and evacuating liquid material to and 
from the doctor reservoir at differential flow rates, 
respectively, whereby a lower chamber region of the 
doctor reservoir is maintained in a filled condition and 
an upper chamber region of the reservoir is maintained 
in an evacuated condition. 

10. Coating apparatus for applying liquid material 
from a supply drum to an applicator roller which is 
engagable in an operative position with a doctor blade 
head having an elongated reservoir for receiving liquid 
material from the supply drum, said doctor blade head 
being adapted to extend in parallel with the applicator 
roller in the operative position with a portion of the 
peripheral surface of the applicator roller extending into 
said reservoir for wetting contact with liquid material 
contained therein, and including doctor blade means 
attached to the doctor blade head for engagement 
against the peripheral surface of the applicator roller in 
the operative position, characterized in that: 

circulation means are coupled to the doctor reservoir 
for inducing the flow of liquid material from said 
supply drum into the doctor reservoir and for re- 
turning liquid material by suction flow from the 
doctor reservoir to the supply drum; and 

means are provided for mounting the coating appara- 
tus on the side frame of a printing press adjacent to 
a transfer delivery cylinder, a liquid material coat- 
ing blanket is secured to the transfer delivery cylin- 
der, and including means for extending the applica- 
tor roller into engagement with the coating blanket 
in the operative position and for retracting the 
applicator roller out of engagement with the coat- 
ing blanket in an idle position. 

***** 
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ABSTRACT 



A skeleton wheel or cylinder for supporting freshly 
printed sheet material between printing stations or at 
the delivery station of a printing press is provided with 
a loosely retained ink repellent fabric covering for sup- 
porting and conveying the sheet material without trans- 
fer of wet ink from one sheet to a successive sheet and 
without smearing the ink or indenting the surface of the 
.sheet material. The circumferential surface of the skele- 
ton cylinder is' provided with a coating of a fluorocar- 
bon plastic having a fabric base portion bonded to the 
surface of the cylinder structure. The low friction prop- 
erties of the coating permit case of shuffling movement 
of the fabric covering and the coating structure pro- 
vides a cushioning effect to prevent smearing or indent- 
ing the sheet material by the fabric cover. The im- 
proved cylinder is provided with a plurality of retaining 
plates slidably fitted in axially spaced hub portions of 
the cylinder which plates are each locked in place by a 
set screw. The rim portion of the cylinder includes 
opposed parallel flanges on which the opposite ends of 
the fabric covering may be removably retained. 

25 Claims, 4 Drawing Figures 
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material is supported by a cylindrical roller or skeleton 

METHOD AND APPARATUS FOR HANDLING wheel which has mounted on a cylindrical surface 

PRINTED SHEET MATERIAL thereof a relatively loose woven fabric or the like. In 

accordance with one aspect of the present invention 

BACKGROUND OF THE INVENTION 5 there is provided a method for handling freshly printed 

1, Field of the Invention sheet material in a printing press delivery apparatus or 
The present invention pertains to a method and appa- the like wherein a cylindrical roller or skeleton wheel 

ratus for providing improved support for freshly inked has mounted on the support surface of the wheel a 

sheet material in a printing press or the like. woven fabric of cotton or the like and which is rela- 

2. Background Art tively loosely supported on the support surface of the 
It has been traditional in the art of printing press wheel. In accordance with another aspect of the present 

apparatus and the like to provide devices for supporting invention there is provided a method of supporting 
freshly inked sheet material when transferring the mate- freshly printed sheet material or the like by means of a 
rial from one printing station to another or when han- cylindrical skeleton wheel or roller having a support 
dling the sheets as they are delivered from the press surface for a relatively lightweight fabric which is pro- 
wherein said devices comprise wheels of relatively videdby a liquid repellent material of low friction char- 
narrow width and characterized by having circumfer- acteristics such as one of the fluoroplastics or the like, 
entially spaced teeth. Such devices are known by the In accordance with another aspect of the present 
term skeleton wheels in the printing press art. The prob- invention there is provided an improved skeleton wheel 
lems inherent in handling freshly inked printed sheets 20 ^.^jj^j. ^^j, ^ printing press which includes a fabric 
and the like by skeleton wheels have been longstanding. cxtvered supporting surface for engaging freshly printed 
In.order to minimize the contact area between the skele- sheet material or the like. In a preferred embodiment of 
ton wheels and the printed sheet traditional thinking led ^^e present invention the fabric covering for the skele- 
to the provision of wheels in the form of relatively thin ^^^^^^i qj. roller comprises a lightweight cotton fab- 
disks having a toothed or serrated circumference. How- 25 ^^^^ treated with a suitable liquid repellant. 
ever, these types of wheels have not overcome the The fabric is relatively loosely supported on the surface 
□ problems of smearing and marrmg the mked surface of ^-^^ cylinder or wheel to accommodate any slight 
j.^the sheet material due to slidmg action between the ^^j^^^^ movement between the^heet material and the 
-^material and the projections or serrations. Moreover. ^j^^j^^^^ ^^^^ ^j^j^^^^ ^^^^ f^^^j^jy -^^^ 3^^. 
^ the attempts to mmimize the surface area in contact 30 ^^^^ damaging the sheet material itself. The im- 
with the sheet matenal has also resulted in actual m- ^^^^^ ^^jj^^ skeleton- wheel of the present 
. :.dentmg or dimplmg of the matenal itself ^^^^^^^ ^J^^ contemplates a supporting surface for the 

' Various efforts have been made to overcome the . , . , .^-ui^u i^^f^S- « i^.. r^^*;^^ 

^^disadvantages of thin disk siceleton wheels. One of the ^^^"^ '^''^""^ ^""^"^ "^^^ " 

V:!f^^rr^^l!^^T^!Z^Z^^^^ T»!l; '°In accordance with another aspect of the improved 
trary to the concept of mmimizmg the surface area. This , . ^_ , r^t. * • ^ t:!1^-:«„i 
Pmore recent development is disclosed and claimed in ^^^^'^^ "^^^^ f Pf^^"^ cylmdrical 
» my U.S. Pat. No. 3,791.644 wherein I provide for a s^PP^^^ ^^.^^^ ^^^^1^ ^^^^""f may comprise a 
substantially cylindrical drum or roller coated with an ^^^^^f or impregnated fabric bonded to the cylindncal 
^ improved ink repellent surface comprising a layer of 40 wheel surface and formmg a supporting surface for the 
ill polytetrafluoroethylene. Although this improved skele- loosely secured^fabric covenng which is directly en- 
U ton wheel has been commercially successful, with con- gageable with the sheet material. 
T-tinuous use such as is common in many commercial The Present invention provides a substantially im- 
printing operations, there is over a period of time a Proved yet simple and reliable handling apparatus and 
P slight accumulation of ink on the surface of the wheel. 45 method in the form of a skeleton wheel for printing 
G In high speed commercial printing equipment, for equipment and the like which is adapted to support 
example, it has been determined that in order to provide sheet material includmg freshly mked surfaces thereof, 
satisfactory printing quality the surface of the coated without smearing or markmg the printed surface and 
wheel must be washed relatively frequently with a sol- without damaging the sheet matenal itself. The im- 
venttoremoveany ink accumulation. Moreover, it has 50 proved fabric covered skeleton wheel of the present 
also been determined that the TFE coated wheels do invention is easily installed on a printing press and the 
not provide a cushioning effect which is important for fabric covering is easily removed for cleaning or re- 
the tightly stretched sheet material as it engages and is placement as needed. Those skilled in the art will recog- 
supported by the skeleton wheel. nize these advantages as well as other superior features 
In accordance with the present invention the prob- 55 of the present invention upon reading the detailed de- 
lems with the prior art thin disk and other type skeleton scription which follows in conjunction with the draw- 
wheel concepts have been overcome with a skeleton ings. 

wheel of relatively great width and with an improved brief DESCRIPTION OF THE DRAWINGS 
ink repellent and supportive structure which may be 

used in conjunction with the teaching of U.S. Pat. No. 60 FIG. 1 is a perspective view of the improved skeleton 

3 J9 1 ,644 as well as further improvements which I have wheel of the present invention before application of the 

made in support and handling apparatus for handling coating and fabric covering. 

freshly inked sheet material FIG. 2 is a detail section view taken along the line 

2—2 of FIG. I showing the layers of materials covering 

SUMMARY OF THE INVENTION circumferential surface of the wheel; 

The present invention provides an improved method FIG. 3 is a plan view of a piece of fabric covering 
for handling sheet material which has been freshly adapted for mounting on the skeleton wheel of the pres- 
inkcd or printed on at least one side wherein the sheet ent invention; and 
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FIG. 4 is a detailed perspective view of a portion of ink from a previous sheet to a successive sheet and 

a press adapted to use the skeleton wheel of the present without marring or depressing the surface of the paper, 

invention. In accordance with the present invention it has been 

T^nc^pTDTTi-^v riR Twn T>pr:T7T3T?ppn determined that a woven fabric^ preferably cotton, of a 

DESCiUFTION OF ™ 5 relatively loose weave on the order of what is com- 

EMBODIMENTS monly known as gauze has produced the unexpected 

The improved method and apparatus for handling improvement in a method and apparatus for handling 
sheet material in accordance with the present invention printed material that has wet ink on the surface thereof 
is used in a preferred form on high speed printing equip- as it passes over and is supported by the skeleton cylin- 
ment of the type used, for example, in off-set printing. 10 der. A suitable fabric in accordance with the present 
Such equipment may include one or more support rol- invention and illustrated in the embodiment of FIG. 3 
lers or wheels for handling the sheet material between comprises a loosely woven, lightweight cotton material 
printing stages and upon delivery of the printed mate- such as gauze. A cloth having a forty count or forty 
rial to a discharge magazine or stack. The particular mesh, such as the piece of fabric 32 illustrated in FIGS, 
location of the improved skeleton wheel or roller of the 15 2 and 3, treated in accordance with the present inven- 
present invention in a typical printing press is believed tion and attached to the surfaces of the flanges 22 and 24 
to be readily understandable to those skilled in the art. in a suitable manner has produced the unexpected im- 
Accordingly, a detailed description of the printing press provement in the handling of printed sheet material in 
is not believed to be necessary to a complete under- printing presses and the like. The piece of fabric 32 is 
siandingof the present invention. In any case, reference 20 preferably of rectangular shape dimensioned to corn- 
may be made to my earlier U.S. Pat. No. 3,791,644 pletely cover the outer cylindrical surface of the rim 12. 
which discloses details regarding the location and func- A preferred method of preparing the fabric piece 32 
lion of a skeleton wheel for a typical multistation print- in accordance with the present invention involves 
ing press. The present invention may, of course, be washing the fabric in water in the presence of a suitable 
utilized with printing presses having any number of 25 fabric softener dissolved therein in rather liberal quanti- 
printing and delivery stations. ties. One suitable fabric softener which has been used in 
.„Referring to FIG. 1 of the drawings there is illus- preparation of the fabric piece 32 is manufactured under 
tSed an elongated member or skeleton wheel gener- the trademark *'DOWNY" and, in the washing process, 
agy designated by the numeral 10 comprising the im- two to three times the normal recommended quantity of 
proved skeleton wheel or roller in accordance with the 30 softener has been used for washing the fabric in plain 
lli^scnt invention. The skeleton wheel 10 is character- water. After washing the fabric piece 32 and allowing 
iyd by a partial cylindrical rim portion 12 which is same to dry a suitable fabric protector is applied to 
:?dlpted to be mounted on a press adjacent apparatus, enhance the liquid repellancy characteristics of the 
mi shown, such as delivery grippers or the like. Ac- material. A preferred type of fabric protector is manu- 
coi^dingly, the outer cylindrical surface 14 of the rim 35 factured under the trademark SCOTCHGARD by the 
pStion 12 has an opening extending the axial width of 3M Manufacturing Company. Minneapolis, Minn, as 
t^faskeleton wheel defined by leading and trailing edges their Part No. FC4101-C-12. Moreover, it has been 
11^ 'and 18, respectively. The skeleton wheel 12 includes determined that even though some ink will accumulate 
a; plurality of spaced apart hub portions 20 which may on the surface of the fabric threads over an extended 
l?|1ntegraily formed with the rim 12 to comprise a one 40 period of operating time the provision of the fabric 
p^e integral casting of aluminum, for example. The protector permits the occasional rubbing or agitation of 
iJ^b portions 20 are connected to the rim portion 12 by the fabric by the press operator in place on the skeleton 
^eebs 23, 25 and 27 and are adapted to provide for sup- cylinder to break loose and remove dried ink particles 
ngrting the skeleton wheel rigidly secured for rotation or crystals which have accumulated on the fabric with- 
oga shaft on a printing press in a manner similar to the 45 out requiring removal and washing of the fabric piece, 
ryunting arrangement disclosed in U.S. Pat. No. Referring to FIG. 2 a suitable method of attaching 
54291,644 or by an improved arrangement to be dis- the fabric piece 32 to the outer surface of the rim 12 is 
cussed herein. As shown in FIG. I, the skeleton wheel by a double sided adhesive tape strip 32 disposed on and 
10 includes opposed elongated integral flange portions extending the length of each of the respective surfaces 
22 and 24 which extend generally inwardly from the 50 26 and 28. Another suitable method of attaching the 
surface 14 of the rim 12. The flange portions 22 and 24 fabric piece 32 would be by the use of fastener strips 
include elongated flat surfaces 26 and 28 provided for a such as of the type made under the trademark VEL- 
purpose to be described further herein. CRO. Those skilled in the art will appreciate that other 

Referring now to FIG. 2 of the drawings there is means may be provided for attaching the fabric piece 32 
illustrated in detail the improved surface construction 55 to the flanges 22 and 24, however, the abovementioned 
ofthe skeleton wheel of the present invention including methods provide for quickly attaching and removing 
the fabric covering providing supporting contact with the fabric piece 32 with respect to the wheel 10. 
the printed side of a piece of sheet material while con- An important aspect of the present invention con- 
veying the sheet toward a printing station or toward the cerns the type of fabric support surface provided on the 
press delivery magazine. Although the fluoroplastic 60 rim 12 and overiying the surface 14. The improved 
covered skeleton wheel disclosed in my previous patent surface is preferably of a low coeffecient of friction 
provided improvements in handling freshly inked sheet such as may be provided by coating the metal surface 14 
material I have discovered that, unexpectedly, the pro- of the cylinder with a fluoroplastic as taught by U.S. 
vision of a layer of fabric on the supporting surface of Pat. No. 3.791,644. Although the combination of the 
the skeleton wheel and rather loosely secured thereto 65 coating described in the abovementioned patent to- 
further enhances the ability of the skeleton wheel to gether with the fabric member 32 attached thereover 
support and convey successive sheets of printed mate- provides suitable performance it has been discovered 
rial with wet ink thereon without transfering the wet that the fabric covering for the skeleton wheel 10 per- 
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forms somewhat better in eliminating any marring or tageous it is contemplated that other low friction plastic 

depressions in the surface of the sheet material by the coatings may be applied to the aforementioned fabric 

application of a coating including a fabric reinforce- base to produce a suitable surface for the fabric member 

meht as will be described herein. 32. The particular fluorocarbon type coating of the 

Referring to FIG. 2 the rim portion 12 of the skeleton 5 general class of coatings referred to herein has pro- 
wheel 10 is provided with a coating 35 comprising a duced the unexpected improvement of reducing ink 
fluorocarbon composite coating material applied in one transfer of one sheet to another in high speed printing 
or more coats over a fabric base which is adhesively equipment and has also, in combination with the fabric 
bonded to the cylindrical circumferential 14 of the rim member 32, reduced depressing or indenting of the 
portion 12. It is believed that the provision of the fabric 10 paper surface of the sheets. After the coating 35 has 
base for the coating such as described herein provides a been prepared the fabric piece 32 is applied to the 
cushioning effect for the fabric piece 32 which is ap- flanges 22 and 24 by the adhesive stripes 34 or other 
plied over the coating 35 and which reduces the ten- suitable fastening means loose enough so that with nor- 
dency for the fabric piece 32 to indent or form depres- jjjal finger pressure the fabric may be locally moved 
sions in the surface of the sheet material as well as sub- 15 Qver the surface of the coating 35 in all directions at 
stahtially preventing the transfer of wet ink from one jg^gj eighth inch to one inch. Moreover, in printing 
sheet to a successive sheet. presses in which the drive train has become loose with 

In a preferred method of preparing and forming the ^^^^^ example, relative movement between the 

coating 35 a suitable piece of fabric such as cotton can- p,.ggg impression cylinder and the skeleton wheel will 
vas of approximately 0.022 inch nominal thickness and 20 ^^^^^^ smearing of the ink thanks to the movabil- . 
having a waterproofing applied to one side thereof is -^^ ^^^^.j^ covering with respect to the cylinder 

" cut somewhat oversize, approximately 4 to 5 inches all 

around, from the actual size required to cover the entire improved skeleton wheel or cylinder of the pres- 

surface 'l4. The fabric is then suitably tacked to a sub- invention also includes improved means for attach- 

stantially flat and smooth preparation surface to prevent 25 , ^^^^^ associated driving shaft of the 

movement or shrinkage while a first coat of the fluoro- Anting press.. Referring to FIGS. 1 and 2. the spaced 
.polymer or fluorocarbon material is applied thereto. A portions 20 are provided with semi^ylindri- 

^#refcrred composition for providing the coatmg 35 is a ^ svivfacQS 44 which are intersected by a suit- 

.Jquid fluoropolymer coatmg ma under the trademark ^ ^ . ^^ ^^^^ ^ ^ 47 

□CYLAN by the Whit ord Corporation, Westchester 30 J ^ ^j^^j^f^^ ^^^^^ ^2 ^.^^ ^ 

!Ta A satisfactory coating mat^^^^^ of the type referred f ^ ^ ^^^^^^j ^ j„ Pjq^ 2. The 

f-p hereinabove is XYLAN lOIOcomposite type coating ^ ^ ^ ^.^^ 3„ .^ ^^^^^ ^g^^„. 

il tiaterial which "J^f^^S ^^^^^^ tion means for mounting the skeleton wheel 10 on the 
^ After the aforedescnbed fabric base is temporarily _ ^ ^ .^^^ ^ ^^^^ 

fastened to a suitable surface ^^'V"^?;^/,^^^^ formed wi h integral axLy extending bosses 50 and 52 

.jfecing said ^^^rf^ace h^^^^^^ tn hrin^ Srt spaced apart sufficiently to allow the skeleton wheel to 

^ ^nc IS sanded hghtlywith a P^^^Wer to bnng ^ ^ ^ ^^^^^^^^ ^^^^ ^ ^^^^^^ 

the nap of the fabnc. One coat °f >^YLA^^^^^^ ^ PP J ^.^^ ^ ^i^^ ^^^^^^ 

imatenal is then applied to the aforedescnbe^^^ -P ■ .lively. >i^ch are ahgned with 

=^llowed to cure at room ^^"JPf ^j^^^^^^^ ^ each other to pennit the insert 

Ij^oating layer has been allowed to dry the coated fabnc ^^e retaining plate 58 is preferably of a length slightly 

: is removed from the temporary preparation surface and / rcwumig piaic •jo yv^iy. J & „r^^v/c 

J J ♦v. c.,^.^« i/«f f^/rJm 1^ ncina QiiitnhV l^ss than the Span between the bottoms of the grooves 

Nation. The surface of the coated fabric piece which is 45 grooves, ""te p ate .s Preferably of a w dth equal to the 

Hpplied to the surface of the rim portion 12 is the water- f length of the bosses 50 and 52. A show„ ,„ Fia 

Mproofed side. The surface 14 is normally prepared for 2, the retaining pjate 58 is provided wiA » so'^kf ^ead 

Application of the adhesive in the prescribed manner to Ifk screw 60 threadedly engaged with the renaming 

be clean and dry. Care should be taken to roll out the plate and provided with a suitable lopk nut 62. The lo=k 
coated fabric piece of the coating 35 when it is applied 50 screw 60 is offset from the center >ne which bisects the 
tothesurfaceWtoprevententrapmentofairbubblesor opening between the spaced apart bosses 50 and^^^^^^ 
the like • screws 60 are adapted to be tightened to 

After" the adhesive is allowed to dry the fabric is engage the periphery of the shaft 48 to prevent ajiial 
trimmed to size and additional coatings of the fluoro- sliding of the skeleton wheel 10 with respec to the shaft 
polymer are applied and allowed to dry between coats. 55 and to permit minor radial adjustment of the skeleton 
A suitable coating 35 is formed by the application of wheel with respect to the shaft. When installing the 
three additional layers of XYLAN 1010 coating mate- cylinder 10 on the shaft 48 or removing the cylinder 
rial after the fabric base has been bonded to the surface from the shaft the improved retaimng plate 58 may be 
of the rim 12. The surface formed by the coating 35 is inserted in and removed from the respective grooves 54 
preferably sanded lightly between each coat of fluoro- 60 and 56 followed by tightening or loosemng of the 
polymer with, for example, 400 grit finishing paper. screws 60, as the case may be, to provide a simplified 

The preparation of the surface coating 35 as aforedes- arrangement for mounting and removing the cyhnder 
cribed provides a substantially glazed surface with a with respect to the associated press dnve shaft. The 
low coefficient of friction which is ink repellent and leading and trailing edges 16 and 18 are advantageously 
also provides for ease of movement of the fabric piece 65 disposed substantially equidistant from the centerime 29 
32 when the same is attached to the cylinder 10. AI- so that in some applications the skeleton wheel 10 can 
though, in accordance with the present invention, the be turned end for end when the leading edge becomes 
fluoropolymer coating described is particularly advan- worn or damaged. 
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Another feature of the present invention which has 
permitted improved retrofitting of a skeleton wheel 
such as the wheel 10 on certain types of press equipment 
is provided by the axially extending portions 13 and 15 
of the rim 12 which extend in opposite directions re- 5 
spectively from the flanges 22 and 24. In certam types of 
presses such as a model TP-38A made by the Miller 
Printing Equipment Companpy one or more stationary 
side plates are located adjacent ends of the skeleton 
wheel or cylinder and are positioned such that certain JO 
lengths of printed material will overlap the side plates 
and will be disfigured while being conveyed past the 
plates under the support of the skeleton wheel because 
the wheel cannot be moved axially on the shaft to the 
non printed area of the sheet. However, with the im- 
proved skeleton cylinder 10 having the axially extend- 
ing rim portions 13 and 15, a suitable annular groove 
may be cut in the side plates to accommodate the axial 
length of the wheel 10 to thereby substantially support 
the full length of the sheet material as it is conveyed by 
the wheel. 

Referring to FIG. 4 there is shown a detail view of a 
portion of a skeleton wheel support shaft SO similar to 
the shaft 48. The shaft 80 is supported in a bearing as- 
sembly 82 which is bolted to a support assembly includ- 
ing a side plate member 84. The plate 84 is stationary 
land prevents the use of a skeleton wheel or cylinder 
ij|aving a length substantially equal to the length of the 
jshcet and providing adeqxiate support thereof. How- 
!?;ver, by forming the annular groove 88 to have radial 
I'vtnd axial dimensions with respect to the longitudinal 
sjfenterline of the shaft 80 sufficient to clear the axial end 
rpprtions 13 or 15 of the rim 12, the cylinder 10 may be 
mstalled on a press equipped as shown to support sub- 3^ 
\pantially the entire length of the sheet material. 
ff\ Those skilled in the art will appreciate that various 
Tnodifications to the method and apparatus of the pres- 
'Jent invention may be made without departing from the 
^!gope of the invention as defined in the appended 4^ 
I S^aims. 

L ■ ^ claim is: 

r- 1. A method for supporting and conveying sheet 
l^aterial which has been freshly printed and discharged 
fftom a printing press or the like without marring the 45 
J'fi^eshly inked surface, comprising the steps of: 
H= providing a skeleton wheel having a sheet supporting 
surface thereon; 
providing a piece of fabric; 

attaching said piece of fabric to said skeleton wheel to 50 
be disposed over at least that part of said surface 
which supports said sheet material, said piece of 
fabric being attached relatively loosely to permit 
and accomodate slight movement between the 
fabric and the skeleton wheel when the sheet mate- 55 
rial is supported and conveyed by skeleton wheel 
and 

rotating said skeleton wheel to engage successive 
sheets of said sheet material in supportive and con- 
veying relationship thereto by said piece of fabric 60 
without marring said freshly printed surface. 

2. The method as set forth in claim 1 together with 
the steps of: 

providing said piece of fabric of woven cloth. 

3. The method set forth in claim 2 wherein: 65 
said cloth is provided of woven substantially qauze- 

like cotton material on the order of about forty 
mesh. 
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4. The method set forth in claim 1 or 3 together with 
the steps of: 

treating said fabric with a liquid repellent prior to 
attaching said piece of fabric to said skeleton 
wheel. 

5. The method set forth in claim 4 together with the 
steps of treating said fabric with a fabric softening mate- 
rial prior to treating said fabric with liquid repellent. 

6. The method set forth in claim 1 together with the 
steps of: 

providing an ink repellent coating on said surface for 
supporting said piece of fabric. 

7. The method set forth in claim 6 wherein: 
said coating includes a polytetrafluoroethylene. 

8. The method set forth in claim 6 together with the 
step of: 

providing a fabric base portion for said coating. 

9. In a skeleton wheel for supporting and transferring 
a freshly printed sheet from a printing station on a print- 
ing press or the like without marring the freshly inked 
surface; 

a generally cylindrical rim segment having a gener- 
ally cylindrical support surface formed thereon; 
and 

a fabric covering disposed over at least a part of said 
support surface for supportively engaging one side 
of said sheet during the transfer thereof; and 

means for securing said fabric covering to extend 
relatively loosely over said support surface to per- 
mit and accomodate slight movement between the 
fabric covering and said support surface when the 
printed sheet is supported and transferred by the 
skeleton wheel so that the freshly printed sheet is 
not marred. 

10. The invention set forth in claim 9 wherein: 

said fabric covering comprises woven substantially 
gauzelike cotton material on the order of about 
forty mesh. 

11. The invention set forth in claim 10 wherein: 
said- fabric covering is treated with a liquid repellent. 

12. The invention set forth in claim 10 wherein said 
fabric covering is treated with a fabric softening agent. 

13. The invention set forth in claim 9 wherein: 

said generally cylindrical support surface is delimited 
in a circumferential direction by opposed elon- 
gated flanges, and said skeleton wheel includes 
means for removably attaching said fabric covering 
to said wheel along said flanges. 

14. The invention set forth in claim 13 wherein: 
said means for attaching includes an adhesive strip 

mounted on said flanges. 

15. The invention set forth in claim 13 wherein: 
said rim segment extends axially beyond said flanges 

for supporting substantially the entire length of said 
sheet. 

16. The invention set forth in claim 9 or 13 wherein: 
said surface includes a low friction coating thereon. 

17. The invention set forth in claim 16 wherein: 
said coating comprises at least one layer comprising 

polytetrafluoroethylene. 

18. The invention set forth in claim 16 wherein: 
said coating includes a fabric layer on which at least 

one layer of a fiuoropolymer coating is applied. 

19. The invention set forth in claim 18 wherein: 
said fabric layer is a woven canvas. 

20. A method of supporting and conveying sheet 
material which has been freshly inked and discharged 
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from a printing press or the like without niarring the 
freshly inked surface, comprising the steps of: 
forming an ink repellent coating on a sheet support- 
ing surface of a skeleton wheel; 
treating a piece of fabric with a fabric softening agent; 5 
treating the piece of fabric with a liquid repellent 
subsequent to treatment with said fabric softening 
agent; 

attaching the piece of fabric to the skeleton wheel to 
cover the sheet supporting surface, said attaching 10 
step including mounting the piece of fabric rela- 
tively loosely over the sheet supporting surface 
such that the piece of fabric is capable of accommo- 
dating relative movement between the sheet mate- 
rial and the sheet supporting surface substantially 15 
without marring or damaging the freshly inked 
sheet material; and 

rotating the skeleton wheel to engage successive 
sheets of the sheet material in supportive and con- 
veying relation with the piece of fabric. 20 

21. The method of claim 20 wherein said step of form- 
ing an ink repellent coating comprises the steps of ap- 
plying an ink repellent agent to a fabric base portion and 
securing the fabric base portion to the skeleton wheel. 

22. The method of claim 20 wherein the skeleton 25 
wheel sheet supporting surface has a generally cylindri- 

Cj cal shape interrupted by an opening extending the axial 
width of the skeleton wheel, said opening being 
bounded by a pair of generally radially inwardly di- 

IM 30 



rected flanges, and wherein said attaching step com- 
prises wrapping the piece of fabric about the sheet sup- 
porting surface and securing opposite ends of the piece 
of fabric respectively to the flanges. 

23. A skeleton wheel for supporting and transferring 
a freshly inked printed sheet from a printing station of a 
printing press or the like without marring the freshly 
inked surface, comprising: 

a wheel member having a generally cylindrical sheet 
supporting surface with an ink repellent coating 
formed thereon; , 
a fabric covering comprising a woven cloth treated 
with a fabric softening agent and then treated with 
a liquid repellent agent; and 
means for attaching said fabric covering relatively 
loosely to said wheel member to cover said sheet 
supporting'surface such that said fabric covering is 
capable of accommodating sufficient relative 
movemenj between a printed sheet supported and 
transferred thereby and said sheet siipporting sur- 
face substantially without marring or damaging the 
printed sheet. 

24. - The skeleton wheel of claim 23 wherein said ink 
repellent coating comprises a fabric base portion with at 
least one layer of a fluoropolymer material applied 
thereon. 

25. The skeleton wheel of claim 24 wherein said fab- 
ric base portion is formed from a canvas sheet. 

* * 4 « * 
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[57] ABSTRACT 

An offset lithographic printing machine having a plural- 
ity of in-line liquid application stations, at least one of 
which is an ink image printing station for printing litho- 
graphic ink images onto suitable receptive copy sheets, 
and the final downstream liquid-application station 
being a coating application station for printing a protec- 
tive, and/or aesthetic coating over selected portions of, 
or over the entire ink image-printed surface of the copy 
sheets. The coating application station comprises a plate 
cylinder adapted to print liquid coating composition 
onto predetermined selected areas of the ink image- 
printed copy sheets by offset-transfer to an intermediate 
blanket cylinder, a said blanket cylinder adapted to 
receive said liquid coating composition from the plate 
cylinder for retransfer onto predetermined selected 
image-printed areas of the image-printed copy sheets, 
and also adapted to receive a continuous liquid coating 
composition for retransfer as a continuous overall coat- 
ing over the image printed areas of the image printed 
copy sheets. An adjustable coating-application carriage 
is supported for movement into coating association with 
either the plate cylinder blanket cylinder desired, for 
the application of a printed coating over either prese- 
lected limited areas or over the entire image-printed 
surface of the copy sheets. 

23 Claims, 4 Drawing Sheets 
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termined limited printed areas of the copies is advanta- 

ADJUSTABLE COATING AND PRINTING geous from a cost standpoint since the coating composi- 

APPARATUS tions are relatively expensive and the volume required is 

reduced if the coating is only printed in registration 

BACKGROUND OF THE IN-VENTION 5 where desired. Also, spot coating is frequently used as a 

Conventional lithographic offset printing machines nieans for highlighting certain portions of the printed 

or presses comprise one or more image printing stations copies such as company name or logo, product illustra- 

each having a printing roil (sometimes referred to as a tio^^* photographs, etc. 

plate cylinder) to which is fastened a thin hydrophilic. While the cost of the protective coating compositions 

oleophobic printing plate having image areas which are is an important factor^ a more important cost factor is 

oleophilic and hyrdoprobic and background areas the necessity of removing the printed copies from an 

which are oleophobic and hydrophilic. The plate sur- offset printing press and then running them a second 

face is continuously wetted with aqueous* damping time through a coating machine to print either a full 

solution which adheres only to the background areas, protective coating or a spot protective coating, as de- 

and inked with oleoresinous ink which adheres only to sired. This problem is overcome by U.S. Pat. No. 

the image areas of the plate as wet ink. The ink is offset 4,270,483 with respect to the m-line printmg of overall 

transferred to the rubber surface of a contacting blanket or continuous protective coatings but the problem of 

roll (sometimes referred to as a blanket cylinder), and providing in-line spot printing of protective coatings 

then retransferred to the receptive surface of a copy with a minimum of make-ready time and a high degree 

web or a succession of copy sheets, such as of paper, 20 precision thickness remains, 
where the ink air-dries bv oxidation and curing after 

passing through a drying station. SUMMARY OF THE INVENTION 

Since image-drying is gradual, it is conventional to ^n essential objective of the present invention is to 
spray the printed copies with starch or other "stilting" provide a printing machine or press for the printing of 
poxyder before the copies are stacked. This prevents 25 ^^^.^^^ ^^^^^^ ^^^^ ^ receptive substrate, such 
sticking of the mk unages to adjacent copies and also ^ ^ ^ succession of copy sheets, said print- 
permits the circulation of aur for the oxidation curmg ^^^^^ ^^^^ ^ downstream coating station de- 

process. . ^ * ^ _, . t. .t. signed for the application of either continuous or spot 

In cases where cost is not a factor and/or where the ^lL*;„r.e a^^iZIa ;« « 

^* ^. , ^ - ^ ^, ^ coatmgs^ as aesirea> over tne image^pnnted copies m a 

aesthetic advantages of a protective supercoatmg axe 30 ^^^.-r^* • * ^^et. 

J . , . , ^ -J xt- ' ^- t.' contmuous m-lme process. 

desired, it is known to provide the prmtmg machine a *u u- * r *f. • • ^ ■ j 
with a downstream coating station having a blanket roll ^""f^^' ^^^'^ ^ present mvention is to provide 
associated with a coating appHcation uni? for the appli- ^ ^ ^^^^ned to be mounted at the fma^ 
cation of an overall protective coating over the entire ^cwnstream mk-apphcation station of a conventional 
printed area of the copy sheets or web. This also avoids 35 ^f^^ P^^^^S ^^^^^^ P^^^^ havmg a plurahty of 
the necessity of powdering the printed images. Refer- mk-application stations to convert said machine or 
ence is made to U.S. Pat. No. 4,270,483 for its disclosure P^^^s, mtermittently if desired, to the m-lme application 
of such an apparatus. The coating unit of U.S. Pat. No. ^^^^^^ contmuous or spot coatmgs, as desired. 
4,270,483 is pivotally-associated with the blanket roll another object of this mvention is the provision 
for movement between coating and noncoating or re- 40 ^ ^^^^ coating application apparatus mounted m 
tracted positions. association with the fmal downstream liquid application 
It is known to apply pattern coatmgs of protective s^^^^" of a printing press having a plurality of liquid 
composition by means of blanket rolls by cuttmg into application stations, each having a plate cylinder, a 
the rubber surface of the blanket to leave raised or relief blanket cylinder and an impression cylinder, the coating 
surface islands which selectively receive the coating 45 application apparatus comprising a coating carriage 
composition from the application roll for retransfer to which is adjustable between one coating position in 
selected areas of the copy sheets in the form of pattern which it coats the plate cylinder and another coating 
coatings. This procedure has several disadvantages. position in which it coats the blanket cylinder of the 
The make-ready time required for the preparation of f"^al downstream station to convert said station to a 
such relief blanket rolls is excessive and the procedure 50 coating station for the application of either spot or con- 
requires the tedious, precision efforts of an expert in tinuous coatings to the surface of the image-printed 
order to approximate the required registration, whereas copies. 

precise relief printing plates used on a printing roll can The novel apparatus of the present invention com- 
be produced photographically in a short period of time prises a coating application apparatus for an offset print- 
with a minimum of effort and expertise. Moreover, the 55 hig machine and a printing machine containing such an 
attachment of a relief printing plate to a plate cylinder apparatus, the coating application apparatus having a 
provides some degree of adjustability, axially as well as movable carriage designed for operative association in 
circumferentially, to provide better registration if nec- one position with the plate cylinder and in another 
essary, whereas no adjustment of the relief portions is position with the blanket cylinder of the final liquid 
possible relative to the blanket roE or cylmder. 60 application station of the offset printmg machine, the 
Protective coating compositions also improve the coating carriage being adjustably supported for auto- 
appearance of printed documents, particularly high matic movement between said two different coating 
quality, multi-color copies such as posters, record jack- positions. One coating position brings the coating appli- 
ets, product brochures, etc., by providing glossy or cation roll of the carriage into coaling association with 
matte finishes over the entire image-printed surface or 65 the plate cylinder for the offset formation of predeter- 
over selected image-printed portions thereof such as mined printed spot coatings onto predetermined image- 
photographs, product illustrations, etc. Selected area printed areas of the copy sheets. The other coating 
coating, spot coating or perfect registration over prede- position brings the coating application roll of the car- 
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riage into coating association with the blanket cylinder 
for the ofTset formation of a continuous coating onto the 
entire image-printed surface of the copy sheets. This 
enables the printmg machine to image-print and coat- 
print the copy web or sheets m a continuous in-line 5 
operation, the apparatus being adjustable in simple fash- 
ion with a minimum make-ready time to adapt the coat- 
print step to the application of either spot coatings or 
continuous coatings depending upon the requirements 
of the printing operation. This increases the versatility 10 
of the ofTset printing machine, avoids the need for sepa- 
rate printing machines or for separate runs of the 
printed stock and enables the in-line precise printing of 
spot coatings in tight register and adjtistable thickness, 
which was not possible with any prior-known offset 15 
printing machine. 

The novel apparatus of the present mvention enables 
the fmal downstream liquid application station of the 
printing machine to be used as either an ink-printing 
station or as a coating-application station and permits 20 
simple and rapid conversion between such utilities, 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical cross-sectional view through two 
downstream liquid application stations of an offset 25 
printmg machine, illustrating a coating-application unit 
according to one embodiment of the present invention; 

FIGS. 2A and 2B are segmented, detailed side views 
of coating application unit of FIG. 1 and 

FIG. 3 is a horizontal front view of the coating appli- 30 
cation unit of FIG. 2. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to the drawings, FIG. 1 illustrates a down- 35 
stream portion of an offset printing machine 10 compris- 
ing two liquid application stations 11 and 12, the latter 
including a coating apparatus 13 comprising a coating 
carriage 58, a radiation drying station 14 including air 
knives 14a» and a continuous copy sheet gripper system 40 
15 which moves a succession of copy sheets 16 through 
the printing machine. 

The fu-st liquid application station 11 is a conven- 
tional offset image printing station comprising a plate 
cylinder 17, to which is clamped an imaged lithographic 45 
printing plate 18 carrying oleophilic image areas, such 
as words, photographs, etc. on an oleophilic back- 
ground. The conventional clamping means permits 
some degree of lateral or axial adjustment and some 
degree of wrap-around or circumferential adjustment of 50 
the plate 18 relative to the plate cylinder 17. Plate cylin- 
der 17 is associated with a dampening system 19 for 
wetting the entire background siirface of plate 18 with 
aqueous dampening fluids and with an inking system 20 
for inking the imaged areas of the plate 18 with liquid 55 
oleoresinous ink. 

The mked plate 18 is rotated agamst the ink receptive 
surface of a blanket cylinder 21, to which the wet ink 
images are offset or transfened, and the blanket cylin- 
der 21 is rotated against a copy sheet 16, passed in the 60 
nip between the blanket cylinder 21 and an impression 
cylinder 22, to transfer the wet ink images to the copy 
sheet 16 and form an image-printed copy sheet 16A 
which is conveyed to the last liquid application station 
12 which includes the coatingapplication apparatus of 65 
the present apparatus. 

The coating application station 12 can be similar to 
the inking station 11 with respect to the plate cylinder 



lla supporting a printing plate dampening system 19a, 
blanket cylinder lla and impression cylinder 22a since 
in a conventional offset printing machine having a plu- 
rality of liquid application stations, all of the stations are 
generally similar but use different printing plates to 
image different areas of the same copy sheet with differ- 
ent colored inks. The present apparatus modifies the 
fmal downstream inking station to convert it perma- 
nently or intermittently to a versatile coating station. 

Plate 23 is an offset relief printing plate* preselected 
areas of which are raised above the background, gener- 
ally referred to as "relief spots". Such spots are sized 
and positioned to correspond to areas of the image- 
printed copy sheets 16a which it is desired to selectively 
coat 

The essential novelty of the apparatus of FIG. 1 re- 
sides in the adjustable coating apparatus 13 which is 
mounted onto the frame 24 of the printing machine for 
extension of the coating carriage 58 into the liquid appli- 
cation station 12 for adjustable coatmg association with 
either the coating plate cylinder 17fl or the coating 
blanket cylinder 21a, as desired. 

The coating application apparatus 13, shown in 
greater detail in FIGS. 2 and 3, comprises a preferred 
embodiment of the present invention in that it includes 
a coating carriage 58 which is horizontally adjustably, 
m the machine direction, for movement between re- 
tracted or passive position and extended or active posi- 
tion, and also vertically adjustable for movement be- 
tween the levels of the plate cylinder and the blanket 
cylinder. Moreover, the coating carriage 58 comprises a 
horizontally adjustable coating applicator unit 72 which 
is movable in the machine direction between different 
extended coating positions to accommodate plate and 
blanket cylinders which are not in vertical alignment, as 
shown by FIGS. 1 and 2B. 

The coating application apparatus 13 of FIGS. 2A 
and 3 comprises a spaced pair of parallel, horizontal 
support rails 30 and 31 or legs designed to be bolted to 
frame portions 32 of the printing machine beyond sta- 
tion 12, rails 30 and 31 each being fastened to a gear 
housing 33, 34 of a hydraulic horizontal screw drive 
member 35, 36 connected to each other for simulta- 
neous operation by a drive chain 37. The screw drive 
members 35 and 36 comprise reversible drive screws 38, 
39 which threadably engage nuts 40, 41 which are fixed 
to the spaced vertical walls 42, 43 of the vertical Uft 
housing 44. 

Housing 44 is provided adjacent the bases of walls 42 
and 43 with outward projecting cam follower or wheel 
pairs 45, 46 which are engaged within the horizontal 
tracks of the rails 30 and 31 to support the vertical lift 
housing 44 for horizontal movement between extended 
or active position, illustrated by FIGS. 1 and 2B, and 
"retracted or passive position under the effects of hy- 
draulic activation of the screw drive members 35 and 
36. Walls 42 and 43 of housing 44 are fastened together 
and reinforced by cross-beams 47, 48 and 49. 

Vertical or height adjustment of the coating applica- 
tion carriage 58 is made possible by a second pair of 
associated vertical screw drive members 50 and 51, 
shown most clearly in FIG. 3, each having a gear hous- 
ing 52, 53 attached to the upper end of a vertical rail 
member, 54, 55 of the housing 44, and being connected 
to each other for simultaneous reversible operation by 
means of a drive chain 56 through a hydraulic motor 57. 

Vertical lift housing 44 supports the vertically adjust- 
able carriage 58 which comprises a spaced pair of L- 



4,796,556 

5 6 

shaped side wall members 59 and 60 fastened together coating applicator unit 72, and is accomplished by pre- 
by cross-beams 61, 62 and 63. The vertical extensions of determined directional and timed activation of the hori- 
wall members 59 and 60 are provided with cam fol- zontal screw drive members 35 and 36, for movement of 
lower or wheel pairs 64, 65 which ride within the verti- the venical lift housmg 44 from retracted, non-coating 
cal tracks of rail members 54 and 55 on the inside of 5 position to extended, aligned position. Movement of the 
housing wails 42, 43 to raise and lower the vertical coating applicator unit 72 into coating position requires 
carriage section 58 under the activation of the screw predetermined directional and timed activation of the 
drive members 50 and 51 since the drive screws 66 and horizontal hydraulic cylinders 83. Adjustable stop 
67 thereof threadably engage nuts 6$ and 69, respec- members may be incorporated to limit the various 
tively, which are fastened to the lower ends of the verti- 10 movements. 

cai extensions of the L-shaped wall members 59 and 60, As will be clear to those skilled in the offset printing 
Thehorizontalextensionsof the L-shaped wall mem- art, the novel printing and coating apparatus of the 
bers 59 and 60 of the carriage 58 comprise lower hori- present invention enables the modification of a conven- 
zontal track members 70 and 71 which support the tional offset printing machine having a plurality of liq- 
coating application unit 72 ofthe carriage for horizontal 15 uid application stations to convert it to a printing and 
adjustment therewithin. coating apparatus which is adjustable in simple manner 

Coating application unit 72 of carriage 58 comprises for the alternative application of either full coatmgs or 
spaced, parallel side frames 73 and 74 fastened together spot coatmgs. Moreover, such modification may be 
by cross members 75 and 76 and supporting coating temporary, if desired, so that the final downstream liq- 
applicator roll 77, pick-up roll 78 positioned to pick up 20 uid appUcation station may be used for its intended 
liquid coating composition from the coating pan 79, and purpose for the application of printed ink images or for 
adjustable metering roll 80 positioned to control the its modified purpose for printing overall or spot coat- 
amount of coating composition passed by the pick-up ings. The conversion from printing use to spot coating 
roll 78 to the appUcator roll 77. The outer surfaces of use merely requires retracting or disengaging the ink 
the side frames 73 and 74 are provided adjacent the top 25 applicator roil of unit 20a to position shown by broken 
edge of each with a spaced pair of cam followers or lines in FIG. 1, replacing the image printing plate on 
wheels 81, 82 which ride within the horizontal tracks of plate cylinder lla with a reUef coating plate 23, clean- 
the track members 70, 71 of the L-shaped wall members ing the surface of the blanket cylinder 21a and moving 
59 and 60, to support the coating applicator unit 72 for the coating application unit 13 horizontally from re- 
adjustable horizontal movement within the carriage 58. 30 tracted position to extended position. If overall or com* 
As shown by FIG. 2, movement of the coating unit 72 plete coatings are desired it is only necessary to retract 
is controlled by a pair of hydraulic cylinders 83 each or disengage the plate cylinder 17a from coating associ- 
attached by a bracket 84 to an L-shapedwall member ation with the blanket cylinder 21<^ without any alter- 
59, 60 in horizontal alignment with the track members ation of the plate cylinder 17a or its printing plate 23 or 
70 and 71, and having their rod end 85 attached to the 35 ink application unit 20a 

inside wall of side frames 73, 74 at posts 86. Activation The present coating applicator roll 77 has a substan- 
of the hydraulic cylinders causes the coating unit 72 to tially smaller diameter than that of the plate cylinder 
move horizontally along track members 70 and 71 to 17a or the blanket cylinder 21a, the diameters of which 
position the leading edge of the applicator roll 77 for are equal. The speed of rotation of the applicator roll 77 
coating associadon with either the coating blanket cyl- 40 is adjustable so that its surface speed may be the same as 
mder 2la^ as shown in FIG. 2B, or the coating plate or slower or faster than the surface speed of cylinders 
cylinder 17a as shown in FIG, 1. Preferrably the print- 17a and 21a, or in reverse rotation thereto, to provide a 
ing machine frame is provided with spaced pairs of brushing action relative thereto, if desired. Such brush- 
latch posts 87 and 88 or support brackets associated mg action provides a shearing of the coating composi- 
with the location of the blanket cylinder 21a and the 45 tion in the nip therebetween, and a relatively heavy or 
plate cylinder 17a for engagement within latch brackets thick direct deposit of coating composition on cylinders 
89 attached to the outer surfaces of the horizontal exten- i7a and 21a in cases where the surface speed of roll 77 
sions of the L-shaped wail membei^ 59 and 60 in the is faster than that of roll 17a or 21a This is desirable 
area of the forward end of the track members 70 and 7L particularly for the application of spot coatings, since 
The engagement of the fixed latch post pair 87 within 50 the coating thickness is always split to about one-half as 
the latch brackets 89 secures the coating applicator the spot coating is transferred from the relief plate 23 of 
carriage 72 in one position for coating the blanket cylin- plate cylinder 17a to the blanket cylinder 21a and fur- 
der 21a as shown in FIGS. 2B and 3, while the engage- ther, split to about one quarter when the spot coating is 
ment of the fixed latch post pair 88, shown by broken transferred from the blanket cylinder 21a to the printed 
lines in FIG. 2B, within the same, latch brackets 89 55 copy sheets 16 A. The effect of such inherent splitting is 
secures the coating applicator carriage 72 in another reduced by increasing the coating thickness on the relief 
position, shown m FIG. 1, for coating the plate cylinder areas of plate 23. 

17a Such engagement requires a presetting of the se- In cases where the coating composition is applied 
quence and duration of operation of the various hydrau- directly to the blanket cylinder 21a for the application 
lie mechanisms. Engagement and disengagement ofthe 60 of contmuous coatings to the printed copy sheets 16A, 
latch brackets 89 on posts 87 and 88 requires vertical the plate cylinder 17a is retracted from contact with the 
movement of the carriage 58 within the vertical lift blanket cylinder 21a so that the only coating split oc- 
housing 44 by predetermined directional and timed cuis during transfer from the blanket cylinder 21a to the 
activation of the vertical screw drive members 50 and imaged copy sheets 16A. 

51. Vertical alignment ofthe latch brackets 89 with the 65 The offset printing machines to which the present 
latch post pairs 87 and 88 must first be accomplished. invention apphes are conventional machines and there- 
This requires horizontal movement of the vertical lift fore the present disclosure does not include details re- 
housmg 44 supporting the carriage 58 including the garding the support structure for the various rolls. 



dampening units, inking units, sheet conveyor system, 
drying station^ or copy sheet supplying and stacking 
stations. In most modern printing machines, the sheet 
conveyor system is not a gripper belt or chain but rather 
comprises automatic grippers on a series of contacting 5 
impression cylinders and transfer cylinders. 

Also, the present coating compositions and systems 
for providing continuous supplies thereof to the coating 
applicator unit are conventional in the art* 

The terms "vertically" and "horizontally" are used 1^^ 
herein and in the appended claims to define general 
directions of movement, including angular vertical 
movement from one level to another and/or angular 
movement in the machine direction. For example, on 
printing machines where the coating plate cylinder is 
not in perfect vertical alignment above the blanket cyl- 
inder it may be preferable that the vertical rail or track 
of the vertical lift housing is inclined at an angle sinailar 
to the angle from vertical formed by a straight line 
contacting the surfaces of the plate cinder and the 
blanket cyimder to be contacted by the cjating applica- 
tor roll. Movement of the coating carrifee along such 
an inclined vertical rail is both general* vertical and 
generally horizontal. Similarly the h<|izontal track 
members for the support legs of the apparatus and/or 
for the coating applicator unit may alsd^be angular to 
provide some degree of vertical movement in cases 
where the design of the printing machine frame sup- 
porting the present apparatus makes it/ necessary or 
advantageous. 

It is to be understood that the above described em- 
bodiments of the invention are illustrative only and that 
modifications throughout may occur to those skilled in 
the art. Accordingly, this invention is not to be re- 35 
garded as limited to the embodiments disclosed herein, 
but is to be limited as defined by the appended claims. 

What is claimed is: 

L An adjustable in-line coating application apparatus 
for attachment in association with a dowmnstream liq- 4^ 
uid application station of an offset printing machine 
having a plurality of liquid application stations, for 
converting said downstream liquid application station 
to a coating application station for applying either con- 
tinuous or spot coatings over the printed surface of a 45 
succession of copy sheets carrying ink images printed 
thereon at one or more upstream liquid application 
stations, said downstream liquid application station con- 
taining a blanket cylinder positioned to contact said 
plurality of printed copy sheets and an offset plate cylin- 50 
der in vertical elevation above said blanket cylinder and 
supported for adjustment into and out of coating associ- 
ation therewith, said coating application apparatus hav- 
ing vertical guide means, a coating carriage attached to 
said support for substantially vertical movement along 55 
said guide means, said carriage comprising a coating 
application unit, mcluding a container for a supply of 
liquid coating composition and an elongate coating 
applicator roll supported to receive a imiform supply of 
said composition on the surface thereof and to transfer 60 
a uniform supply of said composition to the surface of 
either a plate cylinder or a blanket cylinder in coating 
association therewith^ and mechanical adjustment 
means for moving said carriage on said guide means 
relative to said support vertically between elevations 65 
corresponding to the locations of the blanket cylinder 
and the plate cylinder of an offset printing machine in 
order to move said coating apphcator roll into coating 
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association with either said blanket cylinder or said 
plate cylinder, as desired. 

2. An apparatus according to claim 1 in which the 
support for said coating application apparatus com- 
prises a spaced pair of parallel elongate horizontal leg 
members designed to be fastened relative to the frame of 
an offset printing machine. 

3. An apparatus according to claim 2 in which said 
support comprises a parallel pair of spaced vertical wall 
members which are fastened to each other to form a 
vertical guide means on a vertical lift housing for said 
coating carriage. 

4. An apparatus according to claim 3 in which said 
horizontal leg members comprise horizontal tracks, and 
said vertical wall members are movably attached to said 
horizontal tracks to permit horizontal adjustment of the 
position of said vertical lift housing. 

5. An apparatus according to claim 4 in which said 
coating carriage comprises a parallel pair of vertical 
side members which are fastened to each other to form 
said carriage, each said side member being supporting- 
ly-engaged by a vertical guide means on a wall member 
of the vertical lift housing for vertical movement of said 
carriage relative to said housing. 

6. An apparatus according to claim 5 in which each of 
the vertical side members of the carriage includes a 
lower, horizontal support extension to which the coat- 
ing application unit is attached. 

7. An apparatus according to claun 6 in which the 
horizontal support extensions comprise horizontal 
tracks to which the coating applicator unit is attached 
to permit horizontal adjustment of the coating applica- 
tor unit on the carriage relative to the vertical lift hous- 
ing. 

8. An apparatus according to claim 1 in which said 
coating carriage comprises releasable latching means 
for securing the unit relative to the frame of an offset 
printing machine when the carriage is positioned for 
movement of the applicator unit into coating associa- 
tion with either the blanket cylinder or the plate cylin- 
der. 

9. An apparatus according to claim 5 comprising 
automatic mechanical means for moving said carriage 
vertically relative to said venical lift housing, said 
means comprising a vertical screw drive assembly one 
end of which is fastened to a vertical side wall of said 
housing and the other end of which is fastened to an 
adjacent vertical side member of said carriage. 

10. An apparatus according to claim 4 in which said 
horizontal adjustment of the position of the vertical lift 
housing is provided by at least one horizontal screw 
drive assembly one end of which is fastened to a hori- 
zontal leg member and the other end of which is fas- 
tened to an adjacent wall member of the vertical lift 
housing. 

11. An assembly according to claim 7 which further 
comprises means for causing horizontal movement of 
the coating applicator unit relative to the coating car- 
riage, said means comprising at least one horizontal 
drive member one end of which is fastened to the appli- 
cator unit and the other end of which is fastened to the 
horizontal support extension of the carriage. 

12. An offset printing machine having a frame sup- 
porting a plurality of in-line liquid application stations, 
each station comprising a blanket cylinder positioned to 
contact a succession of copy sheets to apply liquid 
thereto, and an offset plate cylinder in printing associa- 
tion with said blanket cylinder to apply liquid to prede- 
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termined areas thereof for transfer to said blanket cylin- 17. A machine according to claim 16 in which said 
der and retransfer to said copy sheets, the final down- coating carriage comprises a parallel pair of vertical 
stream liquid application station comprising a liquid side members which are fastened to each other to form 
coating station for the application of continuous or spot said carriage each said side member being supportingiy 
coatings over areas of the copy sheets which are image- 5 engaged by a vertical guide means on a wall member of 
printed with ink in at least one upstream liquid applica- the vertical lift housing for vertical movement of said 
tion station which is an ink printing station, said liquid carriage relative to said housing and between at least 
coating station having said plate cylinder and said blan- said first and second coating positions, 
ket cylinder in vertical elevation relative to each other A machine according to claim 17 in which each of 
and comprising a coating application carriage including 10 said vertical side members of the carriage includes a 
a coating applicator unit having a container for liquid lower horizontal support extension to which the coat- 
coating composition and a coating applicator roll which applicator unit is attached, 
receives a continuous supply of said liquid coating com- ^ machine according to claim 18 m which said 
position from said container, and vertical guide means horizontal support extensions comprise horizontal 
for supporting said coating application carriage for tracks to which the coatmg apphcator unit is attached 
mechanically-adjustable vertical movement along said permit horizontal adjustment of the coating applica- 
guide means between a first coatmg elevation position relative to the coating carriage and the blanket 
m which said coating apphcator roll is m coating associ- ^^^^^ cylinders. 

ation with said blanket cvlinder and a second coating ^ niachine according to claim U in which the 

elevation position in which said coating apphcator roU machine includes fu-st position latching 

is in coating association with said plate cylinder, means associated with the blanket cylmder, and second 

whereby said carriage can be moved mechanically to Position latching means associated with the plate cylm- 

said first position to cause the appHcation of a continu- P "^^^^j^^ apphcation station, and said coating 

ous liquid coating to the image printed surface of the '^^5'^^^. Y^^Iudes matmg latclung means which engage 

copy sheets, and can be moved mechanically to said posi^on latchmg means when the carriage is moved 

second position to cause the application of spot liquid ^^J^^ ^^^^^ 

sS'^s^forrss ^-s "« "in'°^^. .c^^, » 0,=- 

13. A machine accordmg to clahn 12 in which said 3, — ^^vTto ^1 nlTK^^^^ 
h^f f hTT ""rT"^^ T'TT Ta '""^ ^^^P^^g one vertical screw driU as- 
Sr^r^ li / f t' r H fr^" ^^^^^y o^^^^ ^^^^ « ^^tened to a vertical side 
stream hquid apphcation station is adapted for altema- ^^j^ ^^^^^ ^.^er end of which is fas- 

tive use as another mk pnntmg smtion. ^.^.j to an adjacent vertical side member of said car- 

14. A machme according to claim 12 m which the 35 ^^^^ 

means for supporting said coating application carriage 32* A machine according to claim 16 which com. 

mcludes a spaced pair of horizontal leg members de- p^ses automatic means for providing horizontal adjust- 

signed to support the coatmg apphcation carriage in j^^nt of the oosition of the vertical lift housing compris- 

association with final downstream liquid application ing at least one horizontal screw drive assembly one end 

^^^JlP^' , , . 40 of which is fastened to a horizontal track member and 

15. A machme accordmg to claim 12 in which the the other end of which is fastened to an adjacent wall 
means for supportmg said coatmg apphcation carriage member of the vertical lift housmg. 

includes a paraUel pair of vertical wall members which 23. A machine acconding to claim 19 which further 

are fastened to each other and to said guide means to comprises means for causing horizontal adjustment of 

form a vertical hft housmg for said carriage. 45 the coatmg apphcator unit relative to the coating car- 

16. A machine according to claun 15 in which said riage. said means comprising at least one horizontal 
vertical wall members are movably attached to horizon- drive member one end of which is fastened to the appli- 
tal track members to permit horizontal adjustment of cator unit and the other end Of which is fastened to the 
the position of said vertical hft housing relative to the horizontal support extension of the coatmg carriage, 
blanket and plate cylinders. 50 « <i * « « 
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Broadly considered, this invention relates to the 
forming of repetitive patterns on advancing sheet 
material, and in its preferred embodiment relates 
to the manufacture of corrugated paper board 
formed of a corrugated sheet with the crowns of 
the corrugations glued to a facing sheet, and by 
a process and apparatus in which the adhesive is 
applied to the facing in stripes constituting the 
repetitive pattern. 

In the manufacture of corrugated board of 
this character the adhesive is commonly applied 
to the crowns of the corrugations of one sheet 
while it is held on one of the two corrugating 
rollers, and the facing sheet is then brought into 
contact therewith. Machines of this type are 
shown for instance in the Langston Patents 
1,186,997 and 1,642,782, and the Sieg Patent 
1,947,066. In this type of machine it is necessary 
to employ a plurality of guiding fingers or cres- 
cents to hold the corrugated sheet in the cor- 
rugations of one of the rollers while it is ad- 
vanced to and brought in contact with the facing 
sheet, and the adhesive is applied to the corruga- 
tions while the sheet is held ih place by said 
guiding fingers. As a result, dry streaks may be 
left along the sheet corresponding to the positions 
of the guiding fingers, so that the gluing does 
not extend continuously across the width of the 
product. Furthermore, these guiding fingers are 
usually so formed as to permit the corrugated 
sheet to ■ "fluff-out" into contact with the ad- 
hesive applying roller, as shown in said Sieg Pat- 
ent 1,947,066. The extent to which the sheet 
fluffs out varies with the speed of operation of 
the machine and with the stiffness and thickness 
of the corrugated sheet. 

The adhesive may be applied as a stripe pattern 
to the facing sheet, as shown for instance in my 
Patent 2,051,296, and in the Sieg Patent 2,051,319. 
In machines of this type the transverse stripes 
on the facing sheet are in such position and spac- 
ing as will insure registration with the crowns of 
the corrugations of the corrugated sheet when 
the two are brought together. 

Where the adhesive is picked up by one cor- 
rugated roll and transferred therefrom to a sec- 
ond corrugated roll meshing therewith, and then 
transferred from the second roll to the sheet, as 
shown in my Patent 2,051,296, it is difTicult to in- 
sure the application of the same amount of 
adhesive to each stripe, as varying amounts may 
remain on the ridges, depending in part on the 
speed of rotation and the action of centrifugal 
force. In the* Sieg Patent 2,051,319 there is pro- 
vided a pick-up- i^oll, a transfer roll, and a sepa- 
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rate fluid cleaning corrugated roll for coopera- 
tion with the corrugated roll which applies the 
adhesive to the facing sheet. 

The main object of the present invention is to 
provide means for varying and accurately con- 
trolling the amount of adhesive applied as a pat- 
tern to an advancing sheet to insure the applica- 
tion of the desired amount of adhesive at the 
desired points, and independent of variations in 
the speed of opeX-ation of the machine. 

A further object is to provide simple means 
for regulating at will the amount of pattei'n form- 
ing material applied to tlie sheet, and to apply it 
in the desired pattern without liability of leaving 
undesirable dry streaks or gaps. 

As an important feature of my invention there 
is prbvided a transfer roller which has an outer 
surface portion of resilient material, and pro- 
yided with pockets or recesses of a design, shape 
20 and spacing corresponding with the stripes or 
other desired pattern to be formed on the sheet 
material. The roller is so mounted that it is par- 
tially immersed In the supply of adhesive or other 
pattern forming inaterial, and upon rotation car- 
ries material in the pockets to the point where the 
roller engages the sheet material on which the 
pattern is to be formed. 

As a further important feature, means are pro- 
vided whereby the amount transferred to the 
sheet may be varied at will as the sheet Is pressed 
into contact v;ith the surface of the roller. By 
varying the degree of pressure the resilient mate- 
rial is distorted and the pockets are partially col- 
lapsed to a varying degree, and thus more or less 
of the material is forced out of the pockets onto 
the sheet. 

As a further feature, means are provided for 
partially collapsing the pockets to force out a 
small portion of the material and thus insure that 
none of it flows out onto the surface of the roller 
while being brought to the point where the roller 
contacts the sheet, and at the same time cleaning 
the surface of the transfer roller intermediate 
of the pockets. 

A further object of the invention is to insure 
the uniformity of the material applied to the 
siieet. This is effected by substantially com- 
pletely collapsing the pockets after they leave the 
sheet, so as to remove all residual material there- 
from and insure the refilling of the pockets with 
fresh material frojn the source of supply. 

These objecLs may be accomplished by the use 
of three rollers at spaced points around the pe- 
riphery of the transfer or adhesive applying 
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roller, and adjxistable to press against the latter to 
the desired extent. 

The roller which substantially completely col- 
lapses the pockets may be mounted in the con- 
tainer and contact with the transfer roller be- 
low the liquid level oX the adhesive. The roller 
which cleans the surface of the transfer roller 
may contact with the latter above the liquid level 
and may rotate in the same direction, so that It 
acts to partially collapse and remove excess ma- 
terial from the pockets, and also acts as a wiper. 
Tiie third roller, which is mounted above the 
transfer roller, and which presses the sheet 
against the transfer roller, controls the amount 
of adhesive applied, as by varying the pressuie 15 
the pockets may be collapsed to the required ex- 
tent to force out the desired amount of adhesive. 

As a further feature, the sheet is guided be- 
tween the adhesive transfer roller and the upper 
pressure roller by a series of fine parallel wires 
which are sufficiently small to prevent the leav- 
ing of any dry streaks on the sheet. The pressure 
causes them to be partially embedded in the re- 
silient material of the transfer roller without 
leaving any permanent grooves in said resilient 
material. 

In the accompanying drawings there is illus- 
trated one embodiment of my invention. In these 
drawings: 

Fig. 1 is a side elevation of the apparatus. 

Pig. 2 is a vertical longitudinal section through 
the apparatus. 

Pig. 3 is a section corresponding to a portion 
of Fig. 2, but on a very much larger scale, and 

Fig. 4 is a section corresponding to another 
portion of Fig. 2, and also on a larger scale. 

In the specific apparatus illustrated, a sheet 
A on which the pattern is to be formed, is de- 
livered over a roller 10. thence between a pair of 
rollers 1 1 and 12 v/here the pattern is formed on 40 
the sheet. If the sheet is to be the facing sheet 
of corrugated paper, a second sheet B may be 
corrugated in any suitable manner, as for in- 
stance by passing between the usual type of cor- 
rugating rollers 13 and 14. and the facing sheet 45 
A is pressed against the corrugated sheet B while 
the latter is still on the corrugated roller \Z, 
by means of a roller 15, 

In my improved apparatus the roller 12 is 
mounted so that its lov/er portion dips into the 
adhesive or other pattern forming material in 
a container 16, and' the roller U is mounted di- 
rectly above the roller 12. This roller 12 con- 
stitutes the transfer roller for applying the ad- 
hesive or other pattern forming material in the 
desired pattern on the lower surface of the sheet 
A, 

As an im]3ortant feature of the present inven- 
tion the roller (2 has a peripheral portion 17 
which is fonned of rubber, synthetic rubber, or 
other suitable resilient material, and in the pe- 
i-ipheral surface of this resilient layer there are 
formed a series of pockets (8 which receive the 
liquid or other flowable pattern forming ma- 
terial froiji the container IS and transfer it to 
the sheet A. In the manufacture of corrugated 
paper these pockets are in the form of grooves or 
channels extending lengthwise of the roller and 
spaced apart to a distance equal to the distance 
between the crowns of the corrugations of the 
sheet B. As the foller (2 rotates it picks up ad- 
hesive from the container 16 and carries it up 
to and applies it onto the under surface of the 
sheet A. 

Tiie adhesive may be a relatively thick viscous 



material, and will adhere to the surface of th6 
roller between the pockets as well as filling the 
latter, and may tend to flow out of the pockets 
onto the surface. 

As one feature of my invention I provide a 
roUcr 20 which prc'ises against the resilient sur- 
face portion (7 of the roller 12 as shown in Pigs, 
2 and 3. By rotating both the roller 20 and the 
roller (2 clockwise, the surface of the former will 
move down in rubbing or wiping contact with the 
surface of the latter to wipe said surface clean, 
and preferably it has a lower peripheral speed 
than that of the roller 12. particularly where the 
mechanism is to be operated at high speed. At 
the same time, the roller 20 is pressed against 
the resilient surface to partially collapse- the 
pockets in succession, as shown in Pig. 3, so as 
to force some of tlie material out of the pockets, 
leave the meniscus of the remaining material 
20 slightly below the peripheral surface of the roller, 
and reduce the liability of any material flowing 
out of the pockets onto the surface on the way 
, from roller 20 to the point of transfer of the nia- 
tcrial to the sheet A, The pressure of the roller 
25 20 against the roller 12 may be varied at will, 
as hereinafter described. To keep the surface 
of the roller 20 clean there is provided a suitable 
scraper 21 acting on said surface on the up- 
moving side. 

The roller it presses the advancing sheet A 
onto the surface of roller 12 with sulDcient pres- 
sure to partially collapse the pockets and to bring 
the meniscus of the material up to or slightly 
above the peripheral surface, and thus into con- 
tact v/ith the sheet. By varying the pressure ap- 
plied to the roller (I, the amount transferred to 
the sheet may be varied at will, and the proper 
amount applied so as to give good adhesion be- 
tween the sheets A and B where they come to- 
gether between the rollers 13 and 15. The rollers 
10, 13, |() and 15 will normally be heated by the 
use of steam, which heat aids in the settling 
of the adhesive and the evaporation of volatlles 
therefrom, if desired, additional heating means 
may be employed. 

As all of the material is not forced out of the 
pockets by the pressure of the roller 1 1 and the 
absorption onto the sheet, the residual amount 
might carried around on the roller (2 and might 
dry or harden in the pockets when the machine 
is stopped. To prevent this action a roller 23 
is provided and pressed against the roller 12, 
preferably on the down-moving side or the lower 
side, and preferably below the liquid level in the 
container 16. The pressure applied by tliis roller 
23 is greater than that applied by the rollers 20 
or and is such as to substantially completely 
collapse the pockets as shown in Pig. 4, Thus all 
of the residual material is ejected from the 
pockets, and as they open up again they take in 
a fresh supply from the container. Preferably 
the roller 23 is completely immersed in the ad- 
hesive. 

As the sheet A may be of any desired width, 
and in some cases may be substantially narrower 
than the length of the roller (2, some of the ad- 
hesive ejected from the pockets may come into 
direct contact with the roller II, The same will 
70 happen if the sheet A should break or have a 
hole in it, or when the end of the sheet is reached. 
To remove any such adhesive from the roller 11 
there is provided a scraper 25 which may form 
one wall of a trough 2G pivoted at 27 so as to 
75 press it against the surface of the roller II, ancl 
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having a drain pipe 28 leading back to the 
container 16. 

A splash board 30 may be provided to catch 
and return to the container any liquid thrown 
out by the roilers (2 and 23 if the machine be 
operated at liigh speed. 

To guide the end of the sheet A in threading up, 
and to prevent the end from dropping into the 
container if the sheet breaks, guiding means 15 
employed. This is shown as a guide board 35 
pivoted at 36 near the roller 10 and extending 
substantially to the roller (2 near the upper 
side of the latter. Secured to the under side 
of this board is a bar or spindle 37 on which are 
wound a plurality of fine wires 38. These wires 
extend below or through the free end of the guide 
board 35 and then between the rollers i I and 12 
over a roller 39 to weights 40. Thus the wires 
are kept taut and will support the sheet A be- 
yond the roller (2 in threading up, or if the 
sheets break. When the roller 1 ( is raised this 
also causes the free end of the guide board 35 
to raise. The raising of the free end of the 
guide board 35 and the wires attached thereto 
, lifts the sheet of material A out of engagement 
with the roller 12 whenever the roller ( I is raised. 

The wires are preferably very fine so that they 
may be pressed Into the resilient surface of the 
roller i2 by the action of sheet A and roller H, 



wheels 74 aiid 76 are such In respect to the Na- 
tive diameters of the rollers 20 and (2 that the 
roller 20 has a somewhat lower peripheral speed 
than the roller (2, so as to give the wiping action 
hereinbefore referred to. 

It is of course important that the stripes be 
applied to the sheet A in such positions that they 
will register with the corrugations on the sheet 
B. Therefore, the roller 1 1 and gear 69 are rotat- 
ably adjustable In respect to the sprocket wheel 
67. Furthermore, this adjusting means should 
be of a type which can be operated while the 
machine is running. The details of such a run- 
ning register form no portion of my invention, 
and may be of the type shown in my Patent 
2,051,206, hereinbefore referred to. 

Although the invention is illustrated only in 
connection with a machine for malting corru- 
gated board, the sheet A need not be delivered to 
20 a corrugated sheet, the pockets on the roller may 
be so shaped as to apply the pattern forming ma- 
terial in any desired design, and the pattern 
forming material need not be an adhesive, but 
may be a printinij paste or any oUier material for 
.^5 forming a pattern on rdvancing sheet materiah 
This sheet material need not be a continuous 
sheet, but may be separate sheets fed in succes- 
sion, as in a printing press. 
In the malcing of corrugated paper, the grooves 
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and do not prevent the proper application of the ay" may be l\^ of an inch v;idc and Va of an inch deep, 



adhesive to the sheet A or leave any dry streaks 
on the sheet. If the wires wear from friction 
with the sheet, or If they break, another portion 
may be unwound from the bar or spindle 3T and 
the weights AO reattached. 

Various means may be employed for mounting 
the rollers ( i» 20 and 23 so us to facilitate vary- 
ing the pressure on the roller it. As shown in 
Fig. 1, the roller I ( is mounted on bell crank 



so that a narrow stripe of adhesive is applied, but 
the grooves contain at least three times the- 
volume of adhesive applied as a single stripe. 
The surface tension of the side walls and bottoms; 
33 of the grooves will hold the adhesive in place even 
at high speed, thus preventing spray or bead for- 
mation. 

Different kinds of adhesive require the applica- 
tion of different amounts, and by varying the 



levers ^2 pivoted at 43, The upper arms 44 are 40 pressure on the roller the proper amount of any 



connected by a link 45 to an adjusting screw 46. 
so that the roller 1 1 may be lifted or pressed down 
with the desired pressure. The roller 20 is also 
mounted on the depending arms 50 of bell crank 
levers 51 pivoted at B2. and the outer arms 53 
pre connected by links 54 to an adjusting screw 
55. The roller 23 is shown as mounted on an 
eccentric bearing SO which may be rotated by a 
worm Gi to move the roller 23 toward and from 
the roller. 12. 

The worm may be rotated by any suitable 
means, as for instance a hand wheel 62 on a shaft 
S3 connected to the shaft of the worm wheel by 
bevel gears. 

Tlie container may have a drain outlet 64 if 
desired, aiid may be pivo tally supported on the 
axis of the roller 23 and supported by a pin 5G, 
By removing this pin the container may be lifted 
or lowered' by a handle 57. 



particular adhesive may be applied. 

For applying patterns in the making of prod- 
ucts other than corrugated paper, the pockets 
may be of any, desired shape, for instance they 
45 may be circular and close together, to apply the 
material as a stippled pattern, for instance In. 
machines for combining or laminating sheets, or 
making linings. 
The cleansing roller 23 may be omitted if the 
(50 material is of a character that does not harden 
or change in composition or character when ex- 
posed to the air. 

In the foregoing description I have referred 
to the material in the container 16 as adhesive, 
C5 but it will be obvious that it may be only one con- 
stituent or reactant which will unite with another 
constituent or reactant to form tlic desired ad- 
hesive. In many cases a quick-setting water re- 
sistant adhesive is very desirable, but very few 



The roller 10 may be an idler and the roller 00 such adhesivcs are available, and those arc too 



23 may be rotated by reason of the pressure 
applied by the roller ! 2, but the rollers 11,12 and 
20 are driven in timed relationship to the roller 15, 
and from the shaft of that roller. As shown, the 
rollers 11 and (5 are connected by a chain 65 
and sprockets 66 and G7, the latter being on the 
shaft 68 of the roller H. On the same shaft 
is a gear 69 which meshes with an idler 70 
on the pivot 43 of the bell crank 42, and this 



expensive. A quick-setting adhesive is particu- 
larly important in the operation of high speed 
machines, but a quick-setting adhesive depend- 
ent on chemical reaction cannot be vsed in the 
Ofi ordinary corrugating equipment, as the reaction 
I would take place before the adhesive reached the 
sheet. The mechanism I have illustrated might 
be employed for applying the main constituent 
of the adhesive, and the other constituent or set- 



idler meshes with a second idler 71 on a spindle 70 ting agent might be applied by a second unit of 



72, which idler 71 meshes with a gear 73 con- 
nected to the roller 12. Connected to this gear 73 
is a sprocket wheel 74 connected by a chain 75 
to a sprocket wheel 76 on the shaft of the roller 



the same type operated in timed relationship 
therewith, or in any other suitable manner, as for 
instance by applying it to the crowns of the 
corrugations of the sheet while the latter is on 



20. The relative pitch diameters of the sprocket 75 the roller (3. Thus the two consHtupnt*; or re- 



to 



15 



20 



7 

actanfcs would come together only where the 
sheets come together. As an example, casein 
might be applied by the apparatus iUustrated, 
and formaldehyde thereafter applied to very 
rapidly effect the setting and the formation of a 
waterpi'oof adhesive. 

In some cases it is desirable to employ two dif- 
ferent adhesives, one quiclc-setting and the other 
slow-setting, as disclosed in the Hill Patent 
2,384,670 (He- 22,C42) . The apparatus herein il- 
lustrated may be employed for applying one of 
the adhesives to the liner sheet only at those 
points which would come directly into contact 
with the parts of the corrugations or flutes which 
have already received the other adhesive or a 
chemical which will react with the applied ad- 
hesive. 

The apparatus may be employed for various 
other purposes. 

Having thus described my invention what I 
claim a new and desire to secure by Letters Pat- 
ent is: 

1. An apparatus for applying pattern forming 
material to an advancing sheet, including a con- 
tainer for the pattern forming material, a roller 25 
for applying said material, said roller having a 
horizontal axis and having its peripheral por- 
tion formed of a layer of resilient material with 
alternate longitudinally extending ridges and 
grooves in the outer surface thereof, each of said 30 
ridges presenting a smooth, substantially flat 
outer surface, said roller being positioned with 
its axis above and its lower portion beneath the 
level of the material in said container, a member 
contacting with the surfaces ot said ridges after 35 
the latter move upwardly above the level of the 
material, thereby to wipe material from said sur- 
faces, and means above said roller for pressing 
an advancing sheet into contact with the sur- 
faces of the ridges of the roller to transfer stripes 40 
of material from said grooves to said sheet, 

2. An apparatus for applying pattern forming 
material to an advancing sheet, including a con- 
tainer for the pattern forming material, a roller 
for applying said material, said roller having a 
horizontal axis and having its peripheral portion 
formed of a layer of resilient material with al- 
ternate longitudinally extending ridges and 
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grooves in the outer surface thereof, each of said 
ridges presenting a smooth, substantially flat out- 
er surface, said roller being positioned with its 
axis above and its lower portion beneath the level 
of the material in said container, a second roller 
in said container and having Its axis parallel to 
that of said first mentioned roller and beneath 
the level of the material, said rollers having their 
axes so spaced that the second mentioned roller 
Is rotated by frlctional contact with said first 
mentioned roller and applies pressure to the 
outer surfaces of said ridges to substantially col- 
lapse said grooves while below the level of the 
material and expel material from said grooves 
and thereafter permit said grooves to open and 
refill with material, a third roller having a smooth 
peripheral surface contacting with and movable 
in the opposite direction from that of the adja- 
cent surfaces of said ridges after the latter move 
upwardly above the level of the material, thereby 
to wipe material from said sui faces, and means 
above said first mentioned roller for pressing an 
advancing sheet into contact with the surfaces 
of the ridges of the lirst mentioned roller to 
transfer stripes of material from said grooves to 
said sheet. 

WALTER J. GOETTSCH, 
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ABSTRACT OF THE DISCLOSURE 

A paper cockling apparatus including a rotating roll 
having depressions in its peripheral surface for holding 
waicr for transfer onto separated spots of a paper web 
passing over the roll and drying apparatus for drying 
the paper web as so wetted. 
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fbc invention relates to the manufacture of paper and, 
more particularly, to a method and apparatus for produc- 
ing a paper having a cockled finish. 

Prior to my invention, cockle finished paper has gen- 
erally been made off or separate from the papermaking 
machine. Previously manufactured, smooth finished, paper 
bas been drawn from reels through a size bath; and the 
paper has then been air dried, such as by means of the 
well-known festoon drier which supports the paper in 
the form of loops between traveling spaced rods. The 
cockles in the paper, which are spots that are warped or 
fcrtJlged from the general plane of the sheet, are produced 
on account of excessive and uneven shrinkage during 
drying. 

It is an object of the present invention to provide an 
improved method and apparatus for manufacturing 
cockled paper which does not require air drying, such as 
by means of the festoon drier, and which is, therefore, 
considerably more economical to use than prior methods 
and apparatus. 

Iq brief, according to the invention, it is proposed that 
cockle finished paper be produced by applying measured 
quantities of water onto a paper web in spots that are 
irregularly spaced, sized and shaped and they drying the 
web, preferably by passing the web throu^ a conventional 
drier drum section. Preferably, the web is drawn through 
a sizing bath before the application of the water, and 
preferably the water is applied in such irregular spots by 
means of a yietdable roll having an intaglio peripheral 
surface, the surface including irregularly spaced, sized 
and shaped spots etched out of the roll surface for car- 
rying measured amounts of water within them for appli- 
cation onto the web. 

The invention consists of the novel methods and con- 
structions to be hereinafter described and claimed, for 
carrying out the above stated objects, and such other ob- 
jects, as will be apparent from the following description 
of a preferred mode of practicing the invention, illustrated 
with reference to the accompanying drawings, wherein: 

FIG. I is a fragmentary, diagrammatic, side elevational 
view of a portion of a papermaking machine incorporating 
the apparatus of the invention for producing cockled paper 
and which includes a pair of nipped rolls, one having a 
yieldabie intaglio surface; 

FIG. 2 is an end view of the nipped rolls, together 
with a supporting frame; 

FIG. 3 is a side view of the rolls and associated struc- 
ture; 

FIG. 4 is a x)erspective view of the roll with the intaglio 
surface; and 

FIG. 5 is a fragmentary, longitudinal, sectional view of 
the intaglio surfaced roll. 



Like characters of reference designate like parts in 
the several views. 

Referring in particular to FIG. 1, the cockling mech- 
anism of the invention may be seen to comprise a cylin- 
drical roll 10 which has a resilient peripheraj surface and 
which has a nip with a relatively unyieldable cylindrical 
backup roll 11. The nipped rolls 10 and II are disposed 
in a papermaking machine between a bank 12 of can 
driers and a second bank 13 of can driers. The drier bank 
12 comprises a series of cylindrical, rotatable, steam 
heated drier drums, including the illustrated dnims 12a, 
I2h and 12c. The drier bank 13 comprises a series of 
cylindrical, steam heated, rotatable drums, including the 
aiustrated drums 13a, 136, 13c and 13^. 

A horizontal size press '14 is located over the nipped 
rolls 10 and 11, and the size press comprises a pair of 
rolls 15 and 16 having a nip between them. A source of 
paper sizing, which is made up principally of starch and 
water, is connected to provide a pond 17 of the sizing in 
20 tbe nip between rolls 15 and 16. 

A paper web W is carried by the drums 12a, 126 and 
12c. Suitable guide rolls are provided for the web W, and, 
as illustrated in FIG. 1, these comprise a guide roll 18 for 
directing the web W between the rolls 15 and 16 and guide 
25 rolls 19 and 20 for receiving the web W from the rolls 10 
and 11 and for directing the web around the drier 
drum 13a, 

The web W, after leaving the last can drier 13^, may 
be passed through a calender stack 21 to a winder 22. 
30 The calender stack 21 is of conventional construction 
and, as shown, comprises a pair of steel rolls 23 and 24 
'between which the paper web W passes, and the winder 22 
is also of any conventional construction. 
The roll 11 is suitably mounted so as to be rotatable 
35 on a fixed axis. The roll 10 is rotatably mounted with 
respect to a fixed frame 25, and a doctor blade 26 is 
also mounted with respect to the frame 25 so that the 
blade 26 is in doctoring relation with respect to the pe- 
ripheral surface of the roll 10. The blade 26 is carried 
40 by a blade holder 27 disposed on a pair of opposite shafts 
28 and 29. The shafts 28 and 29 are rotatably mounted 
in bearings 30 which are fixed within bearing housings 31. 
The bearing housings 31 are adjustably disposed in re- 
ceiving cavities 32 provided in a fixed frame 33, and ad- 
45 justing screws 34 and 35 hold the bearing housings 31 
in proper vertical positions within the cavities 32. 

Arms 36 are fixed onto the shafts 28 and 29, and these 
arms are connected by means of links 37 with conven- 
tional mechanism 38 for adjustably fixing the ends of the 
50 links with respect to the frame 25. The connections be- 
tween the links 37 and the arms 36 are sufficiently loose 
so as to permit longitudinal oscillation to a slight extent 
of the blade 26 and of shafts 28 and 29 in the bear- 
ings 30. 

The blade 26 is oscillated by means of a motor 39 of 
conventional construction which has a swinging oscillating 
arm 40 on its exterior. A beli crank 41 is pinned to the 
arm 40 at one end of the crank and has a pin and slot 
connection 42 at its other end with the shaft 28. 

A water pan 43 is disposed beneath the roll 10 and 
beneath the blade 26 and blade holder 27. A water shower 
pipe 44 is fixed to the bottom of the blade holder 27 and 
has outlets for spraying water onto the surface of the 
roll 10 beneath the blade 26. 

The various can driers 12-I2c and t'ia-i'ig in the 
banks 12 and 13 are driven from any suitable source of 
power, and the rolls 10, II, 15, 16, 23 and 24 are 2lso 
preferably driven. The roll 10 is driven from a suitable 
power source by means of a coupling 45. 

The bnckup roll 11 has a relntivcly hard perirhcrni 
surface, and the roll 10 has a relatively soft peripheral 
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surface. The surface of the roll 10 may, for example, 
have a haidiiess of 120, Pusey & Jones Plastometcr (Vs 
inch ball). The roll 10 is provided on lis outer surface 
Willi a plurality of spaced discrete indentations 10a» 
which may, for example, have depths of about .006 inch. 
Tiie peripheral surface of the roll 10 is otherwise cyJindri- 
caJ, so that the doctor blade 26 has a smooth running 
contact with the roll 10 as (he roll turns. The roll 10, 
thus, may be considered to have an indented, intaglio, 
cylindrical surface. 

The intaglio outer surface of the roll 10 may, of 
course, be formed in a number of ways. One manner of 
forming that has been found successful includes the use 
of a plane zinc plalc which is etched with the pattern 



does not provide any substantial additional welling of 
the web. 

The web W passes from the rolls 10 and 11 onto the 
driers of the drier bank 13, and these driers again dry the 
5 web so that it contains about 5 to tO percent moisture, 
vv])ich is that dryness that finished paper web ordinarily 
has. The wetted spots of the web W that have passed over 
the indentations 10a dry later than do the other portions 
of the web VV, and this retardation of drying of the 
haphazardly spaced and shaped web portions has the 
effect of producing a relatively rough, uneven paper web 
which is substantially the .same as (hat produced by 
the lofting operation previously mentioned. 
The thickness of the doctor blade 2C or the pressure 



that is intended to be provided on the surface of the rot! which it bears on the surface of the intaglio roll 10 does 



10. A paper mat is applied onto Jhe zinc plate after etch 
ing in order to make a mold for molten rubber, and the 
molten rubber is then poured onto the zinc plate and is 
set. A relatively thin molded rubber mat of about % inch 



not seem particularly critical; however, it has been 
found, for example, that a bUicd steel blade having a 
thickness of .012 inch which protrudes behind its holder 
27 by about 2 inches is quite satisfactory. The shower 44 



thickness, for example, is thus obtained from the zinc 20 "^cd not be used during ordinary operalron of the 



plate; and this is applied and is caused to adhere by 
suitable gluing composition on (he exterior surface of 
the roll 10 which is otherwise of relatively hard material, 
such as hard rubber. As is apparent from FIG. 4, the 



intaglio surfaced toll 10, since (he indentations 10a fill 
with water while passing through the pan 43; the shower 
44, however, may be very useful in cleaning out the 
indentations lOa. It is contemplated that sizing solutions 



indentations 10(t in the yieldable surface roll 10 arc, 25 m-iy a'-'^o be .supplied to the pan 43, if desired; and in this 



preferably, of haphazard shapes; however, they may, for 
example, be about Va inch width and V2 inch length. The 
roll to may, for example, have an 18 inch diameter, but 
its diameter is not critical. The roll 10 has a length slightly 
greater than the width of the web W, and may, for ex- 
ample, have a length of J 20 inches with an 18 inch diam- 
eter, without excessive bending of the roll in operation (in 
this connection, it may be noted that the roll 10 is illus- 
trated in FIG. 4 as being of Jess length in relation to its 



case, in particular, it is desirable to use the shower 44 
for cleaning out the indentations 10^?. 

The intaglio surfaced roll 10, thus, advantageously 
applies additional water to the previously sized, moist 
3Q web W in discrete areas which dry later ihnn (he other 
areas of the web as the web subsequently passes through 
the drier bank 13. The roll 10, thus, has the effect of 
printing water onto the previously sized web W in discrete 
areas in metered amounts, similar to the printing action 



diameter than iust given, and that the indentations 10a gg of a rotogravure printing roll using ink, thus slowing 



are shown larger with respect to roll diameter than has 
been mentioned above, these variations being only for the 
purpose of better illustration). 

In operation, the web W passes over the driers of the 
bank 12 and is in substantially dry condition. The web 
\V then passes through the horizontal size press 14, be- 
tween the rolls 15 and 16 and through the size pond 17, 
and is thus substantially wetted with size. After such 
passage through the size press it may, for example, con- 
sist of about 50 percent moisture. The web W then passes 



down the drying in those areas of the web in which the 
water is transferred from the indentations 10a. A cockling 
effect of the resultant paper web is thus obtained without 
the use of expensive lofting apparatus. 

r wish it to be understood that the invention is not to 
be limited to the specific constructions and methods as 
above described, except only insofar as the claims may 
be so limited, as it will be understood to those skilled in 
the art that changes may be made without departing from 
_ the principles of the invention. In this connection, it will 



between the roils 10 and 11. The intaglio roll 10 is pref- be apparent that the intaglio surfaced roll 10 may have 



erably driven from the coupling 45 to have the same 
peripheral speed as the linear speed of the web W, and 
during its rotation the indentations 10a receive water 
from tlic pan 43 and from the shower 44. Tlie pan 43 
'preferably maintained partially filled with water so that 
the roll 10 is partially immersed in water as it turns 
through the pan 43. The doctor blade 26 doctors off 
substantially all of the water on the portions of the 
peripheral surface of the roll 10 between and bounding 
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a relatively hard surface instead of a soft surface as men- 
tioned above. With this change, the roll 11 would be pro- 
vided with a relatively soft surface instead of a hard sur- 
face. With these modifications, the roll 11 will yield in 
the vicinity of the nip between the rolls 10 and 11, while 
there will be substantially no yielding of the roll 10; and 
the soft surfaced roll 11 will assure intimate contact of 
the paper with the water containing cells lOa in the roll 
10 to provide substantially the same application of water 



the indentations^ 10^,^ and each^of the indentations ^10^ to the haphazardly spaced areas of the web as previously 
u^ij u„j c u.-u .« described. 

What is claimed is: 

1. In a method of making cockled paper, the steps 
which comprise, mnning a web of paper over the outer 
surface of a rotating roll that is provided on its surface 
vvith spaced depressions, preliminarily filling said depres- 
sions with water before application of the web to the 
roll so that the water transfers onto the paper web from 
the depressions as the web travels over the roll, and then 
drying the paper web. 

2. In a method of making cockled paper, the steps 
which comprise, applying sizing onto a traveling web of 
pap6r, thereafter passing the web of paper over the outer 



receive and hold bodies of water which are limited in 
depth by the bottoms of the indentations and by the blade 
26 passing across the indentations lOn and which are thus 
of substantially the same depth as the indentations. The 
water held by the indentations 10a passes onto the rela- 
tively moist welicd web W from the horizontal size press 
14 as the web W passes between the rolls 10 and 11, 
and this action is accentuated by the fact that the rolls 
10 and 11 are under substantial pressure so that distortion 
of the relatively yieldable surface of the roll 10 takes 
place. A significant portion of the water, for example, 
about half of the water, contained by the indentations 
IQa, thus, transfers onto the web W, although the indcnta- 
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lions retain a small amount of water after turning through ^,„r^^^ „ii .u,* v ^. a i 

(he nip of the rolls 10 and 11. The effect of the intaglio 70 ^/^^^^^^^^^^^^ 
roll, thus, is to add additional water onto areas of the 
web W which pass over the haphazardly shaped and 
.-spaced indentations \0a and which aicas are thus of 
haphazard size and shape; and the rest of the roll sur- 



face that has been doctored substantially free of water 75 then drying the paper web. 



face with irregularly sized, spaced and shaped depres- 
sions, preliminarily filling said dpcrcssions with water be- 
fore the roll surface contacts the web so that the water 
^\ithin the depressions transfers onto the paper web, and 
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3. In a melhod of making cockled paper, the steps References Cited 

wliich comprise, running a web of paper over the surface UNITED STATES PATENTS 

of a rotating roiJ that is provided on its surface with ,-,^,^rto -t/in-yn u o !-> v 

irregularly sized, spaced and shaped depressions of sub- I'lVA.^ IMl^ Hampson 29--.121 X 

sianlially the same depth, preliminarily filling said dc- 6 ^o!, c^I 7/0^1 v m if^ 

prcssions witli water and doctoring otf the excess water IM I T^"^^ 

from the surface of the roll before the web passes over I'lVn ^ll lillil T^"*""^" — ^ ?r^^o 

the roll so that the water within the depressions transfers 2,649,386 8/1953 Snowman 117-38 

onto the paper web> and then drying the paper web. MURRAY KATZ, Primary Examiner, 
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ABSTRACT OF THE DISCLOSURE 

A coating or printing station having its applicator and 
transfer rolls attached to pivotally mounted supporting 
frames so that the rolls may be moved into and out of 
operative position. Adjustable, lost motion stops are pro- 
vided interconnecting the supporting frames so that the 
frames may be pivoted serially by means of a single source 
of power and the operative positions of the rollers preset 
by adjusting the stops. 



BACKGROUND OF THE INyENTION 

Field of the invention. — Actuating systems for moving 
the rollers of a rotary coater or printer into and out of 
operative positions. 

Description of the prior art. — In a conventional form 
of rotary coater or printer, the coating material is picked 
up from a supply tray or pan by a pickup roll and dis- 
tributed by the pickup roller over the surface of a trans- 
fer roller. The transfer roller then transfers a layer of 
coating to an applicator roll which applies the coating to 
a web of material carried past the applicator roller by 
a backup roll. 

In practice, the pickup and applicator rolls may be re- 
siliently surfaced and the transfer roll provided with a 
relatively hard etched surface. Depending upon the surface 
configuration of the applicator roll, the coating may be 
applied to the web in either a continuous or patterned 
layer. In this regard it should be noted that the terms coat- 
er, coating and the h"ke are used herein in their generic 

In this type of operation it is necessary to maintain a 
continuous layer or coating. 

In this type of operation it is necessary to maintain a 
desired pressure or spacing, between the web being treated 
and the applicator roll and between each of the rolls. It 
is also desirable to be able to withdraw the applicator roll 
from the web and at least the transfer roll from the appli- 
cator roll when the coating operation is temporarily dis- 
continued and to return the rolls to exactly their former 
positions when coating ts again commenced. Additionally, 
it is necessary that these pressures or spacings be capable 
of adjustment to suit the requirement^ of specific opera- 
tions. 

In a known form of actuating system intended to ac« 
complish these results, the frames for the applicator and 
transfer rolls are each mounted on trackways and an ec- 
centrically mounted shaft, actuated by a hydrauiicaliy 
powered linkage system, is provided for each frame to 
slide the frames along their respective tradcways and 
thereby move the rolls into and out of their operative 
positions. 

It will be apparent that in this type of actuating system 
the contacting portions of the frames and trackways must 
be finished with precision and maintained in this condi- 
tion to insure a smooth sliding action. It will also be ap- 
parent that the provision of separate, hydrauiicaliy ac- 
tuated linkages and eccentrically mounted shafts for each 
frame will be both relatively expensive to construct and 
a ready source of malfunction. 

Of equal importance, it has been found that some degree 
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of play is almost inherent in this type of actuating system 
and that, almost invariably, when the frames are moved 
into operative position after a temporary discontinuance 
of the coating operation, the pressures or spacings be- 

5 tween the rolls and the web, which had been set before 
discontinuance of the operation, have changed, Hence» 
upon resumption of coating it is usually necessary to re- 
adjust the positions of the rollers until an acceptable 
coating on the web being treated is obtained. Not only 

10 does this result in lost production time, but the web and 
coating material used in making these adjustments are 
wasted. 

SUMMARY 

In accordance with the present invention an actuating 
15 system is provided which permits the applicator and trans- 
fer rolls to be set to their desired operating pressures or 
spacings. When it becomes necessary to stop the coating 
operation, the frames on which the rolls are mounted are 
pivoted rearwardly, withdrawing the rolls from the work 
20 piece. 

Upon resumption of coating, force is applied directly to 
the transfer roll frame causing it to tilt forward and move 
the transfer roller evenly toward the applicator roll. An 
adjustable, lost motion stop engages the transfer roll frame 
when the transfer roll has moved to the spacing or pres- 
sure value with the applicator roll which had been main- 
tained before interruption of the coating operation. When 
the transfer roller has been moved to its desired position 
with respect to the applicator roll, continued application 
of force to the transfer roll frame is transmitted through 
the "stop member to the applicator roll frame causing 
this frame to tilt forward about its pivot and carry the 
applicator roll towards the work piece. A second, adjusl- 
. able, lost motion stop mounted on the base frame then 
^ engages the applicator roll frame when that frame has 
pivoted to a position such that the applicator roll is 
brought into its desired position with respect to the work- 
piece. 

The two stops and the force applied to the transfer roll 
frame then serve to maintain the frames, and the rolls 
carried thereby, in their operative positions until it is 
again desired to discontiAue the coating operation at 
which time the force applied to the transfer roll frame is 
relaxed and the frames allowed to pivot rearwardly and 
withdraw the rolls from their operative positions. 

It will be seen that with the present apparatus the need 
for precision finished trackways is eliminated. 

It will also be seen that by pivoting the frames rather 
g0 than sliding them, the frames are always moved evenly 
into and out of position and the danger of the rolls be- 
coming skewed is obviated. 

It will also be seen that force need only be applied to 
the transfer roll frame since that force is also transmitted 
U5 through the stop members to the applicator roll frame. 
Thus, the need for separate actuating systems for each 
roll is eliminated. 

Additionally, through the use of pivoted frames and ad- 
justable stops not only are the rather complicated, dual 
actuating systems replaced, but the rolls are precisely 
placed in their desired positions with respect to each other 
and the workpiece. 

Further, by use of the lost motion stops, the rolls are 
moved serially into their respective positions by a single 
continuous application of force. Thus, the transfer roller 
is first moved into its desired position with respect to the 
applicator roll, causing coating to be transferred thereto, 
then the entire assembly of rolls is moved as a unit until 
the applicator roll is in its desired position and coating 
the workpiece. 

These and other objects and advantages will becojne 
more readily apparent from the following description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a vertical cross-sectional view through a 
printing or coating station embodying principles of the 
present invention; and 

FIGURE 2 is a rear elevationai view thereof, 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With reference to FIGURE 1, it will be seen that the 
coating or printing station comprises a base frame 1, an 
applicator roll frame 2^ and a transfer roll frame 3. 
Both sides of the printing or coating station are identical 
and in the following description one side only will be 
described; it being understood that the opposite side 
thereof is the same as that described. 

Frame 3 carries a pickup roll 4 and a transfer roll 5, ro- 
tatably mounted thereon, with the lower portion of the 
pickup 4 rotating in a pan or tray 6y which will contain a 
supply of the coating material. 

Applicator roll frame 2 is of substantially reversed L- 
shape, as seen in FIGURE 1, and carries the applicator 
roll 7 rotatably mounted between its upright legs 8, Posi- 
tioned adjacent the applicator roll 7 is a backup roller 9, 
which carries a web 10 of the material to be treated past 
the printing or coating station. Frame 3 overlies frame 2 
and is pivotally attached thereto, as at 11, and frame 2, 
in turn, is carried by the base frame 1 and is pivotally at- 
tached thereto, as at 12, with the axes of all rollers and 
pivot points parallel to each other. 

Adjacent the rear end of frame 1 a cylinder 13 is 
pivotally attached, as at 15, and slideably receives a piston 
carrying a piston rod 16, which in turn, is pivotally at- 
tached at its outer end to frame 3 by means of a pivot 
shaft 17 extending between opposite sides of the frame. 

As seen in FIGURES 1 and 2, a clevis member 18 is 
fixed to the rear end of frame 2, by bolts 19 or the like, 
and has upstanding, spaced, parallel legs 20. An adjust- 
able, lost motion stop 21 is positioned between the up- 
standing legs 20 of the clevis and is pivotally attached 
thereto, as at 22. The stop 21 comprises a substantially 
horizontally extending leg 23 and a substantially vertically 
extending leg 24, with the leg 23 overlying a rcarwardly 
projecting shoulder 25 of the frame 3. A threaded ad- 
justing member 26 extends through the leg 24 of stop 21 
and has a handle 27 for moving the adjusting screw 26 
inwardly and outwardly of the leg 24. A lock nut 28 is 
also provided for locking the adjusting member 26 in 
position. 

Frame 2 is also provided with a rearwardly extending 
shoulder 29, and, attached to the rear end of base frame 1 
is a second clevis member 30, having upstanding legs 31. 
An adjustable lost motion stop member 21, identical to 
that described above, is also provided, i»votally mounted 
between the upstanding legs 31 of clevis 30. 

In its inoperative position, frame 2 wtl be resting on 
frame 1 and frame 3 will be resting on frame 2 with the 
lower surface of arm 23 spaced from the upper surface 
of shoulder 25 and the upper surface of shoulder 29 
spaced from the lower surface of the leg 23 adjacent there^ 
to. In this position, roll 5 will be spaced from roll 7, and 
roll 7 will be spaced from roll 9 and the web 10 of 
material carried thereby. The spacing between shoulders 
25 and 29 and the respective legs 23 of adjacent stops 21 
will be determined by the extent io which the adjusting 
members are threaded through the legs 24 of titt stop 
members. 

With the components of the coaler in their inoperative 
positions, as described above, when it is desired to resume 
the coating operation, cylinder 13 is pressurized, causing 
the piston 16 to extend outwardly thereof. This will cause 
the frame 3 to pivot about point 11 until the upper surface 
of {he shoulder 25 engages the lower surface of adjacent 
leg 23. At this point the axes of rolls 5 and 7 will be in 
their desired positions with respjsct to each other. 

Continued extension of the piston 16 from the cylinder 
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13 will cause the pivoting force applied to the frame 3 to 
be transmitted by the shoulder 25 and stop member 21 
to the frame 2; causing this frame to pivot about point 12. 
Frame 2 will then pivot about point 12 until the upper sur- 
face of its shoulder 29 contacts the lower surface of the 
adjacent overiying leg 23. At this point, the axes of rollers 
7 and 9 will be at their desired spacing and coating or 
printing will be applied to the web 10. 

The rollers 7 and 5 will remain in their operative posi- 
tions as long as sufficient pressure is maintained in the 
cylinder 13. When it is desired to temporarily discontinue 
the coating operation, the pressure in cylinder 13 is relaxed 
and the frames 2 and 3, and the rolls 7 and 5, respectively, 
are allowed to move rearawrdly to their inoperative posi- 
tions. When it is again desired to commence coating, the 
cylinder 13 is once again pressurized and the rollers 7 
and 5 move, as described above, into their former posi- 
tions. 

It will be seen that because the movement of frames 2 
and 3 is a pivotal motion, the rolls 7 and 5 mounted there- 
on will always move with their axes parallel to the original 
positions 'thereof and skewing of the rolls is obviated. 
Additionally, since the stops 21. locked in position by the 
lock nuts 28, provide a positive stop between adjacent 
frames, the rolls, when tilted forward, will always move 
into exactly the same position they occupied prior to inter- 
ruption of the coating operation. 

Thus, not only does the present invention eliminate the 
complicated dual actuating system of the prior art, but a 
system is provided which insures that the rolls will be 
positively moved into and out of their operative positions. 

labile a preferred embodiment of the invention has been 
described for purposes of illustration, it will be apparent 
that modifications thereof will occur to those skilled in the 
art within the scope of the appended claims. 

I claim: 

1. A coating or printing station comprising: 

(a) a base frame, 

(b) a substantially L-shaped frame overlying said base 
frame and pivotally attached to said base frame ad- 
jacent ihe intersection of the legs of said L-shaped 
frame, 

(c) an applicator roller rotatably mounted between the 
upstanding legs of said L-shaped frame, 

(d) a transfer roller frame overlying said L-shaped 
frame and pivotally aftached thereto, 

(e) a transfer roller rotatably mounted on said trans- 
fer roller frame, 

(f) the axes of said rollers and the pivotal connec- 
tions being substantially parallel, 

(g) a first clevis member having a pair of spaced up- 
standing legs mounted on said base frame, 

(h) a first L-shaped member pivotally mounted be- 
tween said legs of said first clevis with one leg of said 
first L-shaped member extending substantially hori- 
zontally in spaced relation to a rearwardly projecting 
shoulder on said L-shaped frame and the other leg 
thereof extending substantially vertically in spaced 
relation to said base frame, 

(i) an adjusting screw threaded through said vertically 
extending legs of said first L-shaped member and 
bearing at one end against said base frame, 

(}) a second clevis member having a pair of spaced 
upstanding legs mounted on said L-shaped frame, 

(k) a second L-shaped member pivotally mounted be- 
— tween said legs of said second clevis with one leg of 
said second L-shaped member extending substantially 
horizontally in spaced relation to a rearwardly pro- 
jectmg shoulder on said transfer roller frame and the 
other leg thereof extending substantially vertically in 
spaced relation to said L-shaped frame» 

(1) an adjusting screw threaded dirough said vertically 
extending leg of said first L-shaped member and 
bearing at one end against said L-shaped frame* 

(m) a cylinder pivotally attached at one end to said 
base frame, and 
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(n) a piston slideably received in said cylinder and hav- 
ing a piston rod pivotaUy attached to said transfer 
roll frame. 

2. A coater or printing station comprising: 

(a) a first pivotaUy mounted frame having a roll rotat- 5 
ably mounted thereon, 

(b) a second pivotaUy mounted frame having a roll 
rotatably mounted thereon, 

(c) the axes of said rolls and the pivotal connections 
of said frames extending in parallel relationship to 
each other, 

(d) a first lost motion stop mounted on said first frame 
and comprising: 

(i) a clevis having a pair of spaced legs, 

(ii) a substantially L-shaped member pivotally jg 
mounted between said clevis legs with one leg 

of said L-shaped member overlying a portion of 
said first frame and the other leg of said L- 
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shaped member overlying a portion of said sec- 
ond frame, and 
(e) means for applying a pivoting force to said second 
frame. 

3. The apparatus of claim 2 further comprising: 

(a) means for varying the spacing between the legs 

of L-shaped member and adjacent portions of said 

frames. 
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ABSTOACT OF THE DISCLOSURE 

A dampening mechanism for applying a dampening 
fluid to the surface of a rotating printing plate of a 
printing press is disclosed. The dampening mechanism 
comprises a form roll driven by the printing plalc, a 
hard surface, hydrophiJic roll for transferring dampen- 
ing fluid to the form roll, a resilient metering roll nm- 
ning in pressure engagement with the hydrophilic roll 
for transferring the dampening fluid to the hydropbilic 
roll and a resilient pan roll for transferring dampening 
fluid from a supply to the metering roll. The hard surface, 
hydrcphilic roll is positively rotated to have the same 
surface strced as the rotating printing plate and the resili- 
ent metering roll is driven at a speed which is adjustable 
to adjust the relative surface speeds between the hard 
surface, hydropbilic roll and the resilient metering roll 
to control the amount of dampening fluid delivered to 
the hydropbilic roll. 
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The present invention relates to a printing press or 
other apparatus in which a rotating applicator such as 
a form roll applies a fluid matcriaJ, c.g^ ink, dampening 
fluio, or both, to the surface of a printing plate or the like. 

An important object of the present invention is to 
provide a new and improved liihographic printing press 
having a dampening mechanism ia which the flow of 
dampening fluid is controlled by varying tbc relative 
surface speed of cooperating rolls in the dampening 
mechanism and in which the dampciung mechanism in- 
cludes a positively driven roll which runs m engagement 
with a form roll, the driven roll being driven at the 
surface speed of the plate to minim ire the effect of 45 
scumming on the plate. 

Another object of the present invention is to provide 
a new and improved lithographic printing press wherein 
the printing plate has dampening fluid applied thereto by a 
form roll frictionaily driven from the plate with dampen- 50 
ing fluid being supplied to the form rcil from a positively 
■ driven hard surface transfer roll whose surface speed is 
the same as the surface speed of the plate cylinder and 
in which the dampening fluid on the hard surface transfer 

r I.,. _,_„.t , J ~« 

Farming in pressure engagement with the hard surface 
transfer roll. 

Another object of the present invention h to provide 
a new and improved lithographic printing press ia which 
dampening fluid being fed to the printing press is first <W 
metered by a roll running in pressure relationship with 
a variable speed roll having a resilient surface with the 
amount of fluid being transferred by the dampening 
mechanism being controlled oy varying the speed of the 
variable speed roll to vary the surface speed between ^ 
the variable speed roU and a positively driven hard sur- 
face hydropbilic roll rotating at a predetermined surface 
speed, preferably at the surface speed, of the plate. 

Still another object of the present invention is to pro- 
vide a new and improved lithographic printing press in 70 
which a dampening mechanism for feeding dampening 
fluid to the printing press has the dampen:* g fluid 



metered and smoothed out by a resilient surface roll which 
operates as a pan roll and delivers dampening fluid to a 
cooperating roll having a resilient surface with the sur- 
face speed of the cooperating roll and the pan roll being 
the same but variable to vary the amount of dampening 
fluid transferred lo a hard surface roll running in pres- 
sure engagement with the cooperating roll and having 
a predetermined surface speed. < 

Yet another object of the perscnt invention is to provide 
a new and improved printing press in which a dampening 
fluid is transferred by a plurality of rolls from a supply 
therefor to a printing plate and wherein the distribution 
and amount of dampening fluid is controlled by varying 
the speed of a roll having a resilient surtace to change 
its surface speed relatively to a hard surface roll with 
which it has a pressure engagtmcnt. 

The present invention also conicmplaics the provision 
of a new and improved apparatus embodying at least 
three rolls for feeding fluid material to a rotating appli- 
cator in which apparatus a first resilient surface roll con- 
trols the transfer of fluid material to a second resilient 
surface roll which runs in pressure relationship there- 
with with the surface speed of the resilient surface rolls 
being the same but variable relative to the speed of 
a hard surface transfer roll which receives the material 
from the variable speed transfer roll. 

A still further object of the present iiivcniion is to 
provide a new and improved apparatus for applying a 
coating of fluid material to a moving surface in which a 
rotating applicator roll for applying the coating is rotated 
at a surface speed of the moving surtace by friction al 
engagement of the moving surface and by tiK frictional 
engagement of roll nieans ruiming in contact with the 
periphery of the applicator rcll» and in which fluid mate- 
rial Is suppUed to the applicator roll from a supply there- 
for by a plurality of rolls including one running at a sur- 
face speed different from the surface speed of the moving 
surface, the plurality of rolls being arranged and driven 
in a manner such that there is little or no tendency of the 
applicator roll to slow when not engaged with the moving 
surface due to the drag of the roll which runs at a differ- 
ent surface speed. 

Further objects and advantages of the present invention 
will be apparent from the following dcuUcd description 
thereof made with reference to the accompanying draw- 
ings forming a part of the present specification and in 
which: 

FIG* 1 is a diagrammatic view showing a portion of a 
printing press embodying the present invention; 

FIG, 2 is a view which corresponds to a portion of 
FIG. 1 showing certain parts thereof in different posi- 
tions; 

FIG. 3 is a view, somewhat diagrammatic, of a drive 
for one of the dampening rolls of the apparatus shown in 
FIG. 1; 

FIG. 4 is an enl^TftCd view showing the relationship of 
three of the dampening rolls of the apparatus shown in 
FIG. 1; 

FIG. 5 is a fragmentary view showing a bearing mount- 
ing for one of the rolls of the apparatus shown in FIG. I; 

FIG, 6 is a view taken from approximately line 6 — 4 of 
FIG. 5 looking in the direction of tlie arrows; 

FIG. 7 is a view with certain parts omitted looking ap- 
proximately from line 7 — 7 of FIG, 1 in the direction of 
the arrows; and 

FIG. 8 is an clevational view of two of the rolls of the 
apparatus of FIG. 1 with one of the rolls having a modified 
structure. 

The present invention is susceptible for use in various 
machines where it is desirable to apply a coau'ng of 
a fluid material onto a moving surface with an applicator 
roll or other type of rotating applicator but it j particu- 
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larly useful to apply dampcaing fluid to the surface of z, 
printing press pJate cylmder. 

In a lithographic offset printing prcis, ink and dampen- 
ing fluid arc applied to the printing plate and in the 
illustrated press, ink is fed to the printing plalc tlirough an 
inidng mechanism which includes form rolls 16« 17, 18, 19 
which run in engagement with the surface of the printing 
plate. A vibrating roll 20 is disposed between the form 
rolls 16, 17 and runs in engagement (herewith while a sim- 
ilar vibrator roU 21 engages and runs in conUci #ith form 
rolls 18, 19, A vibrator roU 22 also engages form rolls 
17, 18. The vibrating rolls 20, 2U 22 arc conventional 
vibrator rolls having a hard smooth ink receptive metal 
surface while the form rolls 1^, 17. 18 and 19 have con- 
ventional resilient surfaces. The ink h fed to the vibrator 
rolls 20, 21 from an ink fountain 24 by - duct roll 25 
and a plurality of ink transfer rolls shown in the drawing. 
The train of ink rolls shown for supplying ink to the form 
rolls is that of a conventional inker and therefore will not 
be described in detail. 

In accordance with the prcfrrrrd and illustrated em- 
bodiment, dampening fluid is applied to the plate on the 
cylinder 10 by a dampening mechanism which feeds the 
dampening fluid through the first form roll 16 which is 
larger than the other form rolls. Ttc dampening mech- 
anism includes roll 28 having a hard liydrophilic, smoothly 
finished surface, preferably chrome, which rotates in pres- 
sure relationship with the fint form roll 16, a rcsilicnl 
surface variable speed roll 30 which runs in pressure rela- 
tionship with the hard chrome roller 28 and a cooperating 
metering roll 31 havin:; a resIUcnt surface and rotating in 
a pan 32 containing the dampening fluid. The metering pan 
roll 31 picks up dampening fluid from the pan 32, transfers 
it to the roll 30, which in turn transfers the dampening 
fluid to the chrome transfer roll 28 running in engagement 
with the first form roU 16 to feed the dampening fluid to 
the form roll and from the form roU 16 to the plate. 
To control the amount of dampening fluid being trans- 
ferred between the pan 32 and the form roll, the roll 30 
is driven at a speed which is variable to vary the relative 
surface speeds of the metering roll 30 and the chrome 
transfer roll 28. T^ic variable speed metering roll 30 and 
the metering pan roll 31 arc driven to route at the same 
surface speed. Consequently, tbc metering pan roll 31 
is rotated at the same surface as the metering roll 30 but 
this surface speed is variable to control the amount of fluid 
transferred between the roll 30 and tbc roll 28 which ro- 
tates at a fixed surface speed for a given press speed. The 
rolls 28, 30 and 31 each preferably rotate in an opposite 
direction to the roll or rolls which it engages, biit the 
rolls 30, 31 may be driven so that the roll 30 rotates in 
the same direction as the chrome roU 28. 

In the preferred mccham'sm the chrome transfer roll 2S 
is positively driven from the plate cylinder and is rotated 
at the same surface speed as the plate cylinder. Tbc vibra- 
tor roll 20 is also positively driven froia the press at the 
same surface speed as the plate cylinder in a conventional 
manner and the form roll 16 is frictionaUy driven from the 
vibrator roll 20, the chrome transfer roll 28 and tbc plate 
cyUndcr. In the Dlustratcd arrangement, the chrome trans- 
fer roil 28 is shown as being driven from a gear 33 which 
is on the plate cylinder and rotates" therewith. Tbc gear 33 
drives a gear 34 which drives a shaft 37 throagh bevel gears 
35, 36. The shaft 37 is connected by bevel gears 38, 
39 to drive a shaft 40 which in turn drives a shaft 41 
through a clutch 42. The shaft 41 has a bevel gear 43 
thereon which meshes with a bevel gear 44 on the shaft 
of the transfer roll 28. The spline connection of the gear 
43 allows *hc transfer roll 28 to be moved into and out of 
engagement with the form roll 16 while maintaining a 
drive thereto. The chrome roll is preferably driven at 
the surface speed of the plate cylinder to frictionally drive 
the form roll 16 at this speed to thereby prevent any drag 
OQ the form roll which may occur when a roll which runs 
in engagement therewith rotates at a slower surface speed. 
In mechanisms where the dampening rpU running in en- 75 
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gagcmcnt with the form toll is driven at a slower speed, 
there is a frictional drag on the form roll which tends to 
slow the form roll as the gap which is present in conven- 
tional plate cylinders passes the form roll. I have found 
that this may cause a scumming or smudging on the lead 
edge portion o( the printing plate. By providing a damp- 
ening mechanism where the roll of the dampening mcch- 
taism in engagement with tbc form roll is positively driven 
at the surface speed of the plate cylinder, this tendency 
of the slower speed roll 30 to ciTcctivcIy brake the form roll 
is overcome or minimixrd. 

The variable speed metering roll 30 is driven by a 
variable speed motor 45 through a positive drive shown as 
a chain drive 4Sa. A chain drive 456 may also be used to 
drive the metering roll 31 from the roll 30 to rotate 
them in a 1 to 1 relationship so that they have the same 
surface speeds. 

In the described mechanism, the chrome transfer roll 28 
and the form roil 16 are of the same length but the 
tiielering roll 30 is longer than the chrome transfer roll 
28 so as to extend beyond the opposite ends thereof. 

The pressure relationship between tbc metering pan 
roll 31 and the metering roll 30 is adj'jstable to smoothly 
meter the flow of dampening fluid between the nip of 
the rolls to provide an evenly distributed thin film of 
dampening fluid on the roll 30. The pan metering roll 
31 preferably has shaft portions extending from the 
opposite ends thereof to be iupportcd in bearing blocks 
which may be moved toward and away from the meter- 
ing roll 30 10 adjust the pressure relationship between 
the rolls 30, 31. Bearing blocks of this type arc conven- 
tional and well knovn in the art and a simplified bearing 
support for the roll 31 is shown in FIG. 5. As shown in 
FIG. 5, the shaft portion 31a extending from one end of 
the roll 31 is received in a sclf-cenvcring bearing 46a in 
a bearing block 46 which is supported in an inverted 
U-shapcd recess in a guide block 47 mounted on a sup- 
port member 48 of the frame F of the press. The open 
end of the U-shaped recess is closed by a plate 50 and a 
pressure adjusting bolt 50a is threaded through the plate 
50 to engage the bearing block 46 and is adjustable to 
move the roll 31 upwardly into an adjusUble pressure 
rclationsMp with the roll 30, Preferably, the mounting 
block 47 is mounted onto the support member 4& by 
screws 47fl which arc received in elongated slots in the 
mounting block to allow the mounting block 47 and the 
bearing block 48 to be shifted laterally, i.e. horizonlaJIy, 
to adjust the axis of the roll 31 to provide a skewed rela- 
tionship relative to the roU 30. The mounting block 47 
is shorwn as being adjustable laterally by the operation of 
a plurality of adjusting screws 51. Since the metering pan 
roll 31 is supported at both ends by the same type of sup- 
port the metering roll 31 can be moved to a skewed posi- 
tion relative to the roll 30 as is best shown in FIG. 7. 
The bearings 46a at each end of the roU 31 pivot in the 
respective block 46 to acconunodate the skewing of the 

A skewed position for the metering roll 31 is advan- 
tageous to cbt:dn a ll^ crealy distributed film on the 
roll 31. When a pressure relationship is established by 
applying forces to the shaft portioas at the opposite ends 
of the metering roll 31, the roll lends to bow outwardly 
in the center portion of liae roll and to allow more damp- 
ening fluid to pacs the center portion of the roll than the 
ends of the roll. By skewing the axis of the rolls 30, 31. 
an evcu pressure relationship along the area of contact 
can be obtained since bowing the roll is required to pro- 
vide an even contact when the rolls are skewed. 

The roll 31 may be a crowned roller as indicated in 
FIG. 8. In HG. 8, the roll 3i tapers in an'-^rcuate man- 
Lcr from the central portion thereof to the ends so that 
'when the pressure relationship is established between 
the rolls 30. 31, the rolls engage over an area of sub- 
stantially constant width. Preferably, the area of contact 
is a narrow strip extending the length of (he rolls 30, 31, 
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The exact extent of the crown may be dctcnnincd em- 
pirically and varies in accordance witb the length of the 
roll and its strength and In accordance with the materials 
involved. A crowned roll may be used in combination 
with skcfwing or in lieu of skewing. 

The resilient roll 30 and the chrome roll 28 also run 
in pressure relationship and this relationship may be 
adjustable by the use of movable bearing blocks similar 
to those on the roll 31. 

As indicated by doited lines in FIG. J. the form rolls 
17, 18 and 19 arc supported for movement to an inker off 
position in a conventional manner while the form roll 
16 is moved from its position against the plate by oper- 
ation of the dampening mechanism. The dampening 
mcchantsra as a whole is supported for movemcnl toward 
and away from the cylinder to move the chomc roll 2S 
into and out of engagement with the form roll 16. A 
roller 55 on a pivoted actuating arm 56 may be swung 
iu the position shown in FIG. J to move the dampening 
mechanism from the position shown in FIG. 2 to estab- 
lish the pressure rcbtionship between, the relative posi- 
uons of the chrome roll 2S and the form roll 16 shown 
in FIG, 1. The roller engages an adjustable plate 57 on 
the dampening mechanism to move the latter against the 
action of a spring 60. Stops 61, 62 may be provided to 
limit the movement of the arm between the inker on and 
inker off position. In its "on** position, the pivoted arm 
56 is in a dead center or locking position slightly over 
dead c^nicr. Adjustment of the plate 57 determines the 
**on** position of the dampcner aad the pressure relation- 
ship between the rolls 16, 2S. 

When the vibrating roll 2« is to be moved out of en- 
gagement with the fonn roll 16, the arm 56 is rotated to 
allow the dampening mccba.iism to be moved away from 
the impression cylinder by the spring 60. 

In the illustrated embodiment, the form roll 16 is 
mounted for limited movement about the axis of the 
vibrator roll 20. When the dampening mechanism is 
moved to clear the chrome roll 28 from the form roll 16, 
the form roll is moved by a spring 65 against a stop 66 
to move the form roll out of engagement with the plate 
cylinder. When the dampening mccbaaism is again moved 
to its operative position, the chrome roll 2& engages the 
form roll 16 and moves it against the spring 65 to a 
position against the plate cylinder and against a stop 67 45 
which limits the pressure that the form roll may apply 
10 the plate cylinder and provides a resisting force to the 
chrome roll 2S to establish a pressure relationship be- 
tween the chonnc roll IS and the form roll 16. 

It can be seen that with the described construction, the 
dampening mechanism can be operated when ihc mech- 
anism is in its rclracied ^xjsition to form films on the 
rolls of the dampening mechanism and to cause the 
chrome roll 23 to be opcraiiitg at press speed when it 15 
moved into engagement with the form roU. It will be 
noted that the dampening mechanism can be moved to 
en^yt^e. thr. form roll with Ihe chmmc roll 2S rotating 
at "the surface speed of the press, prior to the form roU 
engaging the plate. This enables the form roll 16 and the 
chrome roll 28 to be rotating at their proper speeds when 
the form roll 16 engages the plate. By positively driving 
i}-^ thromc roll 28, the chrome roll 23 will be driven at 
its i>ropcr speed wh^n it is moved into cngagcmcm with 
the form roll 16 and the form roll 16 will be driven from 
both the vibrating roll 20 and the chrome roll 28. This 
will also keep the form roll 16 rotating at a surface speed 
corresponding to the surface speed of the plate cylinder 
10 when the gaps in the cylinder 10 are moving past the 
form roll 16. 

It will be understood by those skilled in the art that 
the term hard surface roll as used in this specification in- 
cludes a roll having an unviclding surface such as is com- 
monly present on vibrator rolls and chrome bydrophilic 
rolls and is used to distinguish from other rolls commonly 75 
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used in presses and which have a yicldable, resilient sur- 
face such as neoprene or rubber. 

While the preferred embodiment and other embodi- 
ments of the present invention have been disclosed and 
described in detail, it is hereby my intention to cover all 
modifications, adaptations and anangcmcnt of pans which 
fait within the ability of those skilled in the art and 
within the spirit of the appended claims. 
Havir.g described my invcnlion, I claim: 
1. In a lithographic printing press having a printing 
plate mounted on a rotatabte plate cylinder w';h a gap 
therein, a dampening mechanism for supplying dampen- 
ing fluid to an applicator roll running In engagement with 
a printing plate on the plate cylinder, a supply compris- 
ing a reservoir of dampening fluid for said plate, a hydro- 
pbilic roll running in rolling contact with said applicator 
roll, first drive means independent of the surface of said 
hydrophilic roll for positively driving said bydrophilic 
roll at the surface speed ^f said priming plate, means for 
delivering dampening fiuid to said hydrophilic roll and 
forming an even film thereon comprising a resilient sur- 
face roll, first support means supporting said resilient sur- 
face roll to roll in engagement with said hydrophilic roll 
and for adjustment toward and away from said hydro- 
philic roll, second drive means apart from the surface of 
said resilient surface roll for driving said resilient surface 
roll at a surface speed which is adjustable independently 
of adjusting the speed of said hydrophilic roll to adjust 
the relative surface speeds of said resilient surface roll 
and said hydrophilic roll to control the amount of dampen- 
ing fluid delivered to said hydrophilic roll, anc means for 
delivering dampening fluid to said resilient surface roll 
and for metering the fluid delivered to form a thin evenly 
distributed film on said resilient surface roll comprising 
a pan roll which dips into said reservoir of dampening 
fluid, and second support means rotatably supporting said 
pan roll in continuous engagement with said resilient sur- 
face roll including means for adjusting the ajus of said 
pan roll to /ard and away from said resilient surface roll 
separately from the adjustment of said resilient roll 
toward and away from said hydrophilic roll. 

2- In a lithographic prinang press having a printing 
plate mounted on a rotatable plate cylinder with a gap 
therein, a dampening mechanism for supplying dampen- 
ing fiuid to an applicator roll in running cngagcmenl with 
the printing plate on the rotating plalc cylinder, a supply 
of dampening fluid, a hydrophilic roll nanning in roiling 
contact with said applicator roll, said hydrophilic roll 
having a hard unyieldable hydrophilic surface, drive 
means independent of the surface of said hydrophilic roll 
for positively driving said hydrophilic roll at the surface 
speed of said printing plate, means for delivering dampen- 
ing fluid to said hydrophilic roll and forming an even 
film thereon comprising a resilient surface roll, means 
supporting said resilient surface roll to run in engagement 
with said hydrophilic roll with the axes of said hydro- 
philic roll and said resilient surface roll being spaced 
gcncraJjy horizontally from each other, said means sup- 
porting said resilient surface roll comprising adjustable 
means for adjusting the distance between the axes of said 
hydrophilic rati ind said resilient surface roll to adjust 
the pressure relationship therebetween, a metering pan 
roir disposed generally vertically below said resilient sur- 
face roll, means supporting said pan roll for rotation and 
running engagement with said resident surface roll in- 
cluding means for adjusting the axb of said pan roll ver- 
tically to adjust the pressure rcJaU'onship between said 
pan roll ajjd said resilient surface roll, a pan providing 
a reservoir of fluid in which the lower portion of said pan 
roll runs, and means for driving said pan roU and said 
resilient surface roll at the same speed which is slower 
than the surface speed of the plate cylinder. 

3. In a lithographic printing press, a dampening mecha- 
nism as defined in claim 2 wherein said supporting mean* 
for said pan roll comprisea adjustable bearing supports 
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for adjusting the axis of said support roll borizotiUUy to 
skew the roU with respect to the resilient surface roll 
and vertically to urge the skewed pan roll into tiniform 
pressure cngagcmcat with said resilient surface roll for 
substantially the entire length of the rolls. 

4. In a lithographic printing press as defined in claim 2 
wherein said pan roll comprises a roll having a diameter 
which progressively decreases proceeding from the center 
toward each end to compensate for deflection of said 
shaft means on the establishment of a pressure relation* 
ship between pan roll and said resilient surface roll. 

5. In a lithographic printing press, a damx>eaing sys- 
tem for supplying fluid to a form roll running in engage- 
ment with the plate cylinder comprising a pan containing 

a reservoir of dampening Huid, a pan roll having its lower 15 
portion running in the reservoir of dampcnaig fluid, a 
resilient surface roll disposed above the pan roll and 
running in engagement therewith, said pan roll having 
shaft means projecting outwardly from each end thereof, 
bearing zDcanx supporting said shaft means including £0 
means for adjusting said shaft means horizontally to skew 
said pan roll relative to said resilient surface roll and 
means for adjusting said shaft means vertically to adjust 
the pressure relationship between said resilient surface 
roll and said pan roil, and a third roll running in liquid 
transfer relationship with said resilient surface roll with 
the axis of said tliird roll being disposed generally hori- 
zontally from the axis of said resilient surface rolI» drive 
means separate from the surface of said third roll for 
driving sai<; third roll at a fixed speed, motor means con- 
nected to one of said pan and resilient rolls separately 
from the surface thereof to drive said pan and resilient 
surface rolls at the same surface speed and at a speed 
slower than the speed of said third roll, 

^. In a lithographic printing press as defined in claim 5 35 
wherein the press includes means supporting said rolls to 
move said third roll into and out of engagement with said 
form roll while running in engagement with each other, 
said drive means for driving said third roll and said motor 
means being operable to drive the corresponding rolls 
when said third roll is clear of said form roll and when 
in engagement with the latter. 

7. In a lithographic printing prcss^ a dampening sys- 
tem for supplying fluid to form a roll running in engage- 
ment with the plate cylinder comprising a pan containing 
a reservoir of dampening fluid, a pan roll having its lower 
portion running in the reservoir of dampening fluid, a 
resilient surface roll disposed above the pan roll and 
running in engagement therewith, said pan roll having 
shaft means projecting outwardly from each end thereof, 
bearing means supporting said shaft means including 
means for adjusting said shaft means vertically to adjust 
the pressure relationship between said resilient surface 
roll and said pan roil, and a third roll running in liquid 
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trinsicr relationship with said resilient surface roll with 
the axis of said third rc«i being disposed generally hori- 
zontally from the axis of said resilient surface roll, drive 
means separate from the surface of said third roll for 
driWng said third roll at a fixed speed, motor means con- 
nected to one of said pan and resilient rolls separately 
from the surface thereof to drive said pan and resilient 
surface rolls at the same surface speed and at a speed 
slower than the speed of said third roll, said pan roll com- 
prising a roll having a diameter which pro£.''essiveIy de- 
creases proceeding from the center toward each end to 
compensate for deflection of said shaft means on the 
establishment of a pressure relationship between pan roll 
r.nd said resilient surface roll. 

S, In a lithographic printing press, a dampening sys- 
tem for supplying fluid to a form roll running in engage- 
ment with the plate cylinder comprising a pan containing 
a reservoir of dampening fluid, a pan roll having its lower 
ponion running in the reservoir of dampening fluid, a 
resilient surface roll disposed above the pan roll and 
running in engagement therewith, said pan roll having 
shaft means projecting outwardly Jfrom each end thereof, 
bearing mezns supporting said shaft means including 
means for adjusting said shaft means horizontally to skew 
said pan roll relative to said resilient surface roll and 
means for adjusting said shaft means vertically to adjust 
the pressure relationship between said resilient surface 
roll and said pan roll, and motor means connected to one 
of said pan and resilient rolls separately from the surface 
thereof to drive said pan and resilient surface rolls at the 
same surface speed and at a speed slower than the surface 
speed of said form roU. 
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ABSTRACT 



A machfne for coating sheets of paper and the like 
with liquid coating materials, in which the sheets are 
conducted without the application of pressure be- 
tween a smooth coating roller and a larger diameter 
format roller, preferably rclai, "-g at dtffereinit peripEi- 
eirsi! speeds, for coatie^g the entire surfaces of ssod 
sheets, a feed roller accepting the coating material}' 
from a fountain roller dipping into a supply of coating 
material and transferring a film of desired thickness to 
the coating roller. For applying the cosilmg mjilteraai to 
predetermined parts of the surfaces of sheets the 
smooth coating roller together with special chocks 
mounted in bearing supports is removable from the 
machine and replaceable by a screen roller provided 
with screen surfaces corresponding to the surfaces 
that are to be coated. The screen roller revolves at the 
same peripheral speed and has the same diameter sis 
the format roller, besides being mounted in taSleD" 
chocks adapted to its larger diameter, btuiC msertabSe 
into the same bearing supports. A doctor bBade coop- 
erates witLh the screen roller attachable ro existing fix- 
ing means. The format roller is designed do withstand 
the high roller pressures required for gravure printing. 
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M ACDSBNE FOE COATING SHEETS OF PAPER AND face tMi can later be seen, for instance m foWsnfi pack- 

TME LIKE WITH LSQUHID COATING MATERHALS ages in which large parts of the paper surface are hid- 

den. 

BACKGROUND OF THE INVENTION J"^ ponimg art the inking of part of the surface of 

5 sheets is already done in color printing. For this pur- 

This invention relates to a machine for coating sheets pose gravure machines are used in which the printing 

of paper and the like with liquid coating materials, par- cylinder has a screen corresponding to the surfaces that 

ticularly with gloss or colored varnishes or adhesiyes. are to be inked. An excess of ink is applied to these 

Coating the entire faces, of sheets of paper usually prcs- screens an^ the surplus is remov . i with a doctor. The 

ents no major difficulty. The coating material can be !0 ink which remains in the cells of the screen fs then 

appHed-in the same way as the ink in rotary printing transferred to the sheet by the application of consider- 

presses - by a system of rubber rollers. Substantially able pressure. Gravure machines of this kind are large 

this sysfiem comprises a fountain roller which dips into and expensive rotary machines for the production of 

a supply of the coating material and delivers the same gJossy magazines, books and the like. Their employ- 

through an intermediate transfer or feed roller in the 15 ment for partly coating sheets merely for the purpose 

form of a film of the desired thickness to a third roller of imparting to their usually previously printed surface 

which functions as a coating roller The latter applies a greater advertising appeal by the application of a 

the material to the sheets which are conveyed through gloss varnish or of providing certain portions with an 

the gap between the coating roller and a cooperating adhesive would be entirely uneconomacal. Machines 

counter-roller. 20 for performing these latter tasks may cost only a small 

The counter-roller is analogous to a cylinder known fraction of the investment cost of a gravure machine if 

in gravure machines as the **format cylinder.'* It will they are to be economically acceptable, 

therefore hereinafter be described as the "formal It has also been proposed to solve the problem of 

roller/' because it likewise carries a rubber blanket un- coating part surfaces by using pSate cylinders in which 

derneath which a flat insert is placed of the same for- 25 the surfaces that are to be coated - in the same way 

m^i as the sheet that is to be coated. The resultant as the plates in relief printing — are an relief. However. 

ffffiBsed backing for the sheet ensures that only the face difficulties arise in the distribution of the coating mate- 

'Sf the sheet will be coated but that the remainder of the rial, particularly at the edges of such plates, 
format roller will remain free of coating material. 

UJ However, contrary to gravure machines no pressure 30 SUMMARY OF THE INVENTION 

j.is exerted between the coating roller and the counter- ' The invention seeks to improve the first hereinabove 

If^ller, since otherwise the film of varnish or the like described machine that comprises a rubber roller syo- 

:\^ould be squeezed out. The two rollers are adjusted to tem for coating the entire side of sheets, the object of 

gave a gap sufficiently wide to permit the coating ma- the invention being to modify such a machine wishouE 

^ifenal to be applied to the sheet by light contact. A gen- major expense so that it can be converted into a ma- 

rubbing motion of the coating materia! is in fact ad- chine for coating only predetermined portions of the 

„vantageous. Consequently the coating roller and the surfaces of sheets. This makes the provision of a second 

kcunter-roller are driven at slightly different peripheral independent machine for such a purpose unnecessary, 

j^eeds. Analogously, no contact pressure is created be- For achieving this object the present invention con- 

k^veen the fountain roller, the feed roller and the coat- sists in that for applying a coating material to predeter- 

fiiig roller they are likewise placed close enough for mined parts of the surfaces ot sheets the smooth coat- 

transferred lacquer or like film to have the desired ing roller together with a pair of special chocks 

pickness. Since none of the four rollers is required to mounted in bearing supports is removable from the ma- 

^thstand major stability stresses each may be a light- chine and replacable by a screen roller provided with 

height metal cylinder, the coating, feeding and foun- screen surfaces corresponding to the surfaces that are 

Easn rollers being provided with polished rubber cover- to be coated, the screen roller revolving at the same pe- 

sngs. Moreover, in order to achieve a more uniform dis- ripheral speed and having the same diameter as the for 

tribution of the coating material that is applied to the mat roller, besides being mounted in a pair of taller 

sheets the circumference of the rubber coating roller is chocks that are adapted to its larger diameter but are 
also shorter than the length of the sheet or the circum- ^ nevertheless insertable into the same beaiin^- supports, 

I'erence of the formal roller. a doctor blade cooperating with the screen mSEer being 

Lacquering and like coating machines of the de- attachable to existing fixing means and the format 

scribed kind for coating one complete side of sheets are roller designed to withstand the high contact pressures 

known in the art. They work satisfactorily and can be required in gravure printing. 

produced at low cost so that their employment is eco- ~ Since the circumference of the smooth rubber- 

nomically justified although they are merely auxiliary covered coating roHler for coating the entire face of the 

surface finishing machines that have a low prodnjcti sheets mml be shorter than the length of the sheeCs. 

value compared to that of printing machines. and also than the circumference of a screen roller, in 

However, frequently the need arises not only of coat- order to ensure a uniform distribution of the coating 

ing one complete side of paper or like sheets with liquid material on the face of th< "heet, the feed roller must 

sif^aterials, but also of coating only particular parts of be withdravyn when the machine is re-equipped. For 

the sheet surface, for instance in the application of col- thas s eason a useful feature of the invention conzyst^s. in 

oring or gloss varnishes lo paper that is to be used for tha^ the feed means for the coatmg rr.sitcrial which in 

packing, when certain surfaces are to be kept free of the conventional manner substantially comprise a foun- 

varnish to enable them lo accept glue. Moreover, in tain roller dipping into a supply of coating material, a 

order to economise m the consumption of say varnish, feed roller accepting the coaling material from the 

it is advantageous to coal only those portions of the sar-- fountain roller and transferring ihe same film -of tf^cc 
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desired thickness to the coating roller, as weBS as adjust- trativeSy iff^dicated in FUGS. 2 and 3 by aira ©ccentirk 

ang means, are mounted as a unit assembSy on a com- bearing t§ for the format roMer shaft and a womn 

mon frame portion which can be advanced and re- fi4 for rotating the eccentric bearing, 

tracted a distance that makes allowance for the differ- The diameter of the coating roller 1 is significantly 

ent diameters of the coating rollers that can be fitted 5 less than that of the format roller 2. It has been found 

into the machine. that the uniformity of the coaUng applied by the coat- 

BRIEF DESCRIPTION OF THE DRAWINGS ^ ^ at higher speeds before it makes 

contact with the sheet if the diameter of the roller ck- 

These and other useful features of the invention will ceeds a given size. Coating roller ! and format roller 2 

be understood as the following description of embodi^ 10 also have slightly differing peripheral speeds to gem^- 

ments of the invention proceeds, in which reference ate a gentle rubbiag action of the coating material. 

Will be made to the accompanying drawings which are For changing the machine over from the described 

BlustratDve schematic side ekvations of essentia! parts process of coating the entire surface of the sheets m 

of the proposed machine. shown in FIG. I, to coating only one or more part^ of 

FIG. 1 IS a machine for coating the entire surface of 15 the surface of the sheets, the smooth coating roller fl as 

sheets by means of a rubber roller, removed and replaced by a scre^^n roller of the same 

FIG. 2 IS a machine for coating required parts of the diameter, and driven at the same speed as the format 

surface of sheets, and roller 2. In order to facilitate dismantling and assem- 

FIG. 3 IS the coatmg .nachine according to FIG. 2 bling the rollers the coating roller 1 is mounted in spe- 

s&?oiving the sheet feed means in raised position. 20 cial chocks 17 which are received into ways 18 in beai:- 

DESCRIPTION OF THE PSiEFERRED mg supports 19 which they are bolted to. 

EMBODIMENTS Referring to FEG. 2 in which the same reference s^oji 

merals as in FIG. 1 identify like parts, the screen roller 

IRleferring to the coating machine illustrated in FIG. 20 which has replaced the smooth coating roller B 

2 a roller 1 has a polished rubber covering. The pur- 25 (PEG. fl) is likewise mounted in suitable chocks 211, 

pose of this roller S is to apply a coaling material to Owing to the larger diauneter of the screen roller 2*11) 

^^eets that are conveyed from right to left in FIG. fl these chocks B7 ar^ higher than those shown in FIG. S, 

=t«rough the gap between the coating roller and a coop- but they fit into the same ways 18 of the bearing sup- 

i4¥ating counier-roller 2, The coatmg roller 1 obtains ports 19, The same holes can also be used for bolting 

l^e coating material from a feed assembly marked 3 30 the chocks in position. 

substantially comprising z fountain roller 4, a feed The position of the feed roller 5 must be adjusted to 

^TQller 5 and a fountain 6 for the coating material. The the larger diameter of the screen roller 20. In order tc 

fountain roller 4 dips into the fountain and transfers simplify this operation it is useful to combine the entire 

?3fdrts of the material which it picks up to the feed roller feed assembly 3, substantially comprising the fountain 

^hich transfers a desired thickness of film to the coat- 35 roller 4, the feed roller 5 including the adjusting means 

roller 1, Adjusting means 7 and 8 are provided to 7 and 8, and the fountain 6 itself, in a single unit assem- 

adjwst the roller clearances and the required thick- bly . This may be mounted in a special portion 22 of the 

nesses of the film of material that is transferred from frame attached by screws 23 to its base. After undoing 

ihe fountain roller 4 to the feed roller 5 and from said these screws 23 the entire multi-component feed as- 

Cled roller to the coatina roller 1. ^0 sg^^iy 3 moved back a suitable distance deter- 

yjhe counter-roller 2 is a format roller. A rubber blan- mined by tapped holes 24 for the reception of the 

|et 9 is wrapped around its circumference and clamped screws 23, 

Mfposition. Underneath the cubber blanket 9 is an in- The screen roller 20 is provided, directly on its sur- 
seirt which in size corresponds to the format of the sheet face or on a metal plate thereon, with a screen similar ' 
tot is to be coated. This insert creates a slightly ele- to that used in photogravure, the screen covermg those 
valed backing for the sheet. Consequently the coating parts which correspond to the parts on the sheets that 
matenal will be applied by the coating roller B only to are to be coated. In order to remove from the regions 
the sheet and not to other parts of the format roller 2. outside the cells of the screen the unwanted coating 
The individual sheets are positioned in relation to the material which has been applied to the entire surface 
insert by conventional gripper feed means travelling in of the screen roller 20, a docto" 'AS> is used which is 
^n endless path at the peripheral speed of the format mounted, together with its holder, on fixing means 26. 
iroller 2. The gripper feed mean?! comprise two chains In the simplest case the latter may merely be tapped 
W adjacent the side faces of. and driven by the format holes for the reception of fixing screws, 
roller 2. They are mounted on cross members spaced Whereas in a machine equipped with a rubber coat- 
between the chains SO at equidistant intervals but not ing roller for coating the entire surface of the sheets the 
shown in the drawings. These grippers consecutively format roller is not oubmiued to contact pressure and 
grip the sheets at the machine entry side, draw them may therefore be of light-weight construction it is 
through the gap between the two rollers ^ and 2 whilst called upon, in the embodiment of the machihe accord^ 
being received into a longitudinal recess U in the for- ing to FIGS. 2 and 3, to press the sheet against the 
mat ' >^ler 2. and convey the sheets into proxiiT^ity with screen roller with a considerable amount of pressure 
a pair or return wheels 13 mounted some distance away as in gravure printing. The u rmat roller 2 is therefoir^'*' 
on a cantilever frame 12, where the sheets are released. designed for withiitanding such high pressures and re- 
There is no contact pressure between the coating mains in the machine even when the entire face of th<^, 
roller 1 and the format roller 2, these two rollers being sheet is to be coated and a rubber coating roller 1 (FIG 
adjusted to the appropriate clearance for the coating to I) is used. 

assume the required thickness. For this purpose the for- Consequently, if it is desired to re-equii> a machine 

:^&t roller r< has a fine adjustment for elevation, as illus. using a rubber coating rolJer for coating ih^ einiSaire 
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oheet surface for the purpose of coating only parts of 
the sheet surface, it h in practice only necessary, apart 
from one or two minor changes to be made in the ma- 
chine itself, to provide an additional screen rolSer and 
a doctor, i.e., an expense which is in no way compara- 
ble to the cost of a second machine. 

The change-over itself is likewise not very difficult 
and can be accomplished within a short time. The work 
can be significantly facilitated if the cantilever Lame 
U carrying the pair of return wheels 13 can be hingea- 
bly raised. For this purpose the cantilever frame 12 
which substantially consists of two sides that are con- 
nected together at suitable points may be hinged coaxa- 
alSy with the format roller shaft 36, either on this shaft 
itself or in a machine frame 27 in alignment therewith, 
the cantilever frame resting on supports provided on 
the machine frame 27 when in the working position 
shown in FIGS. 1 ar ^ 2. Lifting means, such as hydrau- 
lic ram cylinders 2» attached to each cantilever half, 
may conveniently be provided for raising the frame 12, 
To av'*id the coating roller 20 or 5 (FIG, ! ) being in the 
way, this roller may be retractable. For this purpose the 
bearing supports 19 may have extensions which carry 
the frame portion 22 supporting the coating roller as- 
sembly, the extensions forming a slide 30 movable in 
special ways in the machine frame 27. Two coupling 
rods 251 may be linked at one end to side members of 
ifS cantilever frame 12 and at the other end to the slide 
3^in ..uch a manner that when the cantilever frame 12 
i? jaised the slide 30 will be automatically moved out 
qTlhe way together with the assembly which it sup- 
pforts. When the cantilever frame 12 is raised the deliv- 
41^ side of the machine is fully accessible for the inser- 
aiiqn and adjustment of the mserts on the format roller 
2,«for cleaning the rollers, exchanging the coating roll- 
^ ^® ^or inspecting, repairing and so fc/th. 
^The invention may be embodied in other specific 
forms without departing from the spirit or essential 
c|gracterist!cs thereof. The embodiments are therefore 
t93>e' considered in all respects as illustrative and not 
r£fStrictive. 
ir^hat is claimed is: 

IM A coating machine comprising (a) a frame» (b) a 
fcpfnat roller rotatably mounted on the frame, (c) a 
p^r of supports mounted on the frame parallel to the 
dXfk of the format rollers and operable to receive chock 
elements, (d) a first roller and chock assembly com- 
prising (i) a pair of chocks mountable in the supports 
and (si) a coating roller rotatably mounted in its associ- 
ated chocks and being of a diameter smaller than that 
of the format roller, the chocks of said first assembly 
being of a height sufficient to dispose said coating roller 



and said format roller in parallel coating aiigment with- 
out contact pressure, and (e) a second rollei and chock 
assembly interchangeable with the first roller and 
chock assembly and comprising (i) a pair of chocks 
5 mountable in the support and (ii) a screening roller ro- 
tatably mounted in its associated chocks and being of 
the same diameter as said format roPer, the chocks of 
said second assembly being of a height sufficient to pro- 
vide contact pressure between said format roller and 
10 said screen roller. 

2, A coating machine as defined in claim 8 including 
(a) coating material feeding means detachably 
mounted on said frame, said means comprising (i) a 
fountain roller operable to dip into a coatin<! material 
15 reservoir, (ii) a second feed roller accepting coating 
material from said fountain roller and transferring the 
same to a third roller, said third roller being either said 
coating roller or said screen roller, (iii) means for ad- 
justing the distance between the fountain roller and 
20 feeder roller and (iv) means for adjusting the distance 
between the feeder roller and said third roller, and (b) 
means for moving said coating material feeding mear.5 
from a first position on the frame when said first roller 
anf* chock assembly is disposed in said supports to a 
25 second position when said second roller and chock as- 
sembly is disposed in said supports. 

3, A coating machine as defined in claim 2 wherein 
said feeding means includes a doctor disposed to en- 
gage the screening roller when Said second roller and 

30 chock assembly is disposed in said supports but not the 
coating roller when said first roller and chock assenibl> 
is disposed in said supports. 

4, A coating machine as definecl an claim 1, including 
stock feeding means, said feeding means crmprismg 

35 i'^u endless chains with grippers mounted ihereinhe- 
tween, said chains running at one end over chain 
wheels disposed coaxially with the format roller and at 
the other ei d over chain wheelis disposed away from 
the delivery side of the rollers, said chain wheels being 
40 mounted on a cantilever frame which is hingeably rais- 
able coaxially with the axis of the format roller. 

5, A coating machine as defined in claim 4, wherein 
the supports and feeding means are slideably mounted 
on the frame. 

45 6. A coating machine as defined in claim 5, wherejim 
the cantilever frame is coupled to the feeding »neans 
and supports po that raising the cantilever frame about 
its hinge displaces the support and feeding means from 
their working position and lowering the cantilever 
50 frame returns the support and feeding means to their 
working position. 
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ABSTRACT 



Apparatus for coating materials onto a surface com- 
prising a housing pivotally connected to a carriage, a 
chamber and applicator within the housing. The pres- 
sure of the applicator against the surface to be coated 
is adjusted by varying the pivot of the housing contain- 
ing the applicator relative to the carriage. The entire 
apparatus is advanced automatically into and out of 
contact with the surface to be coated. An alternative 
embodiment with an extruder applicator is also dis- 
closed. 

9 Claims, 4 Drawing Figures 
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MATERIALS APPLICATION APPARATUS on the surface moving thereby. A smoothing means and 

a pulsed fluid manifold ensure the uniformity of the 

This is a division of application Ser. No. 876,646, thin layer of fluid on the coated surface. These and 
filed in the United States, Nov. 14, 1969, now U.S. Pat. other objects and advantages of this invention will be- 
No. 3,609,029. 5 come apparent to those skilled in the art after reading 

This invention relates to coating systems and in par- the description in conjunction with the accompanying 

ticutar to a fluid extruder system. drawings wherein: 

Systems exist that require working with layers of flu- FIG. 1 schematically represents an embodiment of 

ids, especially viscous liquids, that must be uniformly this invention in conjiuictlon with a photoelectro- 

applied to a surface for working on the surface. One 10 phoretic imaging system; 

such system improved by a uniform coating technique FIG. 2 is a close-up of the application member with 

and by the invention herein is the photoelectrophoretic portions broken away to show internal structure; 

imaging process. A detailed description of this process FIG. 3 is a fluid supply system shown, for example, 

is given in U.S. Pat. Nos. 3,384,565, 3,384,566 and foruseinconjunction with the apparatus of FIG. 4; and 

3,383,993. These patents disclose how to produce a vi- 15 

sual image at one or both of two electrodes between FIG. 4 shows an alternative embodiment of apparatus 

which a photoelectrophoretic particle suspension is according to this invention. 

placed. The particle suspension is comprised of photo- There are certain terms of art used in conjunction 

sensitive particles suspended within an insulating liquid with the photoelectrophoretic imaging process that 

carrier. The particles appear to undergo a net change 20 should be defined. The injecting electrode'* is so 

in charge polarity or a polarity alteration by interaction named because it is thought to inject electrical charges 

with one of the electrodes upon exposure to activating into activated photosensitive particles during imaging, 

electromagnetic radiation. The theory of operation is The term "photosensitive" for the purposes of this dis- 

flhat the particles have a net charge when suspended in closure refers to the property of a particle which, once 

hhe liquid carrier and are attracted to the electrodes 25 attracted to the injecting electrode, will alter its polar- 

r^ubder the influence of an electrical fleld placed be- ity and migrate away from the electrode under the in- 

[tween them. Mixtures of two or more differently col- fluence of an applied electric field when exposed to ac- 

j fibred particles can secure various colors of images. The tivating electromagnetic radiation. The term "suspen- 

: particles will migrate from one of the electrodes under sion" may be defined as a system having solid particles 

ykhe influence of an electric field when struck with en- 30 dispersed in a solid, liquid or gas. Nevertheless, the sus- 

'"ergy of a wavelength within the spectral response of the pension used in the disclosure herein is of the general 

-iDplored particles. type having a solid suspended in a liquid carrier. The 

Since the disclosure of the basic processes, continu- term "imaging electrode" is used to describe that elec- 

^i>MS imaging machines have been disclosed, for exam- trode which interacts with the injecting electrode 

=^:ple, in U.S. Pat. No, 3,427,242. It becomes important through the suspension and which once contacted by 

rg) be able to supply uniformly thin layers of the imaging activated photosensitive particles will not inject suffi- 

if iuspension to one of the electrodes in such automated cient charge into them to cause them to migrate from 

'-^fevices in order to form the best possible images from the imaging electrode surface. The imaging electrode 

Ithe machine, is covered with a dielectric surface composed of a ma- 

hj It is also helpful in many instances to stress the sus- terial having a volume resistivity preferably in the order 

^pension with a shear stress. This apparently improves of 10^ or greater ohm-cm and a conductive member 

'^fhe imaging qualities of the suspension. which is preferably a resilient material such as a con- 

Therefore, it is an object of this invention to improve ductive rubber used to give flexibility to the imaging 

fluid coating means. Another object of this invention is electrode. 

to improve means for uniformly coating liquids on a For photoelectrophoretic imaging to occur it is 

surface. Still another object of this invention is to ex- thought that these steps, (not necessarily listed in the 

trude fluids onto a surface. Yet another object of this sequence that they occur) take place: ( 1 ) migration of 

invention is to pre-stress fluids for application to a sur- the particles toward the injecting electrode due to the 

face. influence of an electric field, (2) the generation of 

The invention herein is described and illustrated in a charge carriers within the particles when struck by acti- 
specific embodiment having specific components listed vating radiation within their spectral response curve, 
for carrying out the functions of the apparatus. Never- (3) particle deposition on or near the injecting elec- 
theless, the invention need not be thought of as being trode surface, (4) phenomena associated with the 
confined to such a specific showing and should be con- forming of an electrical junction between the particles 
strued broadly within the scope of the claims. Any and and the injecting electrode, (5) particle charge ex- 
all equivalent structures known to those skilled in the change with the injectuig electrode, (6) electropho- 
art can be substituted for specific apparatus disclosed retic migration toward the imaging electrode, (7) parti- 
as long as the substituted apparatus achieves a similar cle deposition on the imaging electrode. This leaves an 
function. It may be that other processes or apparatus optically positive image on the injecting electrode, 
will be invented having similar needs to those fulfilled The schematic representation of FIG. 1 shows a pho- 
by the apparatus described and claimed herein and it toelectrophoretic imaging apparatus having an inject- 
is the intention herein to describe an intention for use ing electrode 1 with a coating of a transparent conduc- 
in apparatus other than the embodiment shown. tive material 2 such as tin oxide over a transparent glass 

These and other objects of this invention arc accom- member 3. Such a combination is commercially avail- 

plishcd by employing u system for forcing fluids to a * able under the name NESA glass from Pittsburgh Plate 

moving surface through an extruder mechanism Glass Company of Pittsburgh, Pa. However, other elec- 

adaptcd to supply a uniformly thin coating of the fluid trically conductive transparent coatings over transpar- 
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ent substrates are suitable for use herein. Imaging sus- tem. The drive wheels are larger in diameter than is the 
pension is applied to the surface of the injecting elec- smoothing rod 36. The difference in diameter deter- 
trode by the extruder mechanism 4 where it is carried mines the clearance between the smoothing rod 36 and 
because of the motion of the injecting electrode to the the surface 2. The thickness of the coated fluid on the 
imaging area between the injecting electrode and the 5 surface is more or less equal to the clearance, 
imaging electrode 5, FIG. 3 demonstrates the gas and suspension supply 
The imaging electrode 5 has a surface 6 composed of system for the extruder. A few definitions of terms will 
a dielectric material sleeve and a conductive substrate be helpful at this point to more fully understand the use 
7 which is preferably a resilient material such as an intended herein. A ''negative pressure source" refers to 
electrically conductive rubber. The imaging electrode 10 a cylinder or other means which is partially evacuated 
prevents sufficient charge injection into the particles to of gases to lower its internal pressure below atmo- 
causc them to migrate from its surface. The imaging spheric pressure. Similarly a "positive pressure 
electrode is connected to a potential source 8 while the source" refers to a cylinder or other means containing 
injecting electrode is shown as electrically grounded to a compressed gas to create an internal pressure greater 
give the necessary field affect at the imaging area be- 15 than atmospheric pressure. The term ** vacuum" refers 
tween the two electrodes. An exposure mechanism in- to a negative pressure but not necessarily to an absolute 
eluding an illumination means 10 and a lens 1 1 presents void. The term "fluid" encompasses both gases and liq- 
a flowing image of the object 12 at the image area uids The gases referred to are those commonly found 
which coincides with the optical image plane. The in the atmosphere and identified generally as air. 
image is moving at the imaging area at the same rate as 20 The imaging suspension holding tank 54 maintains a 
are the moving surfaces of the injecting and imaging quantity of imaging suspension 56 in its hermetically 
electrodes. The image thus formed at the imaging area sealed chamber. Gases from the positive pressure gas 
is carried by the injecting electrode to the transfer sta- source 58 enter the tank 54 through a gas regulator 59 
ption where it is transferred to a support sheet 15. The which sets the positive pressure in the suspension hold- 
"3ransfer roller 16 is coupled to an electrical source 17 25 ing tank 54. The mechanism 60 maintains the seals in 
^:^roviding a field with the injecting electrode opposite the closure of the tank to prevent fluids escaping there- 
in sign from that at the imaging area. A cleaning brush from. 

JS removes residual particles from the surface of the To reach the extruder 4, the suspension must pass 

; rinjecting electrode so that the imaging cycle may be through a valve 62 operated by a cylinder 64 and a 
^completed with other images being formed. 30 crank arm linkage combination 66. The valve has a pas- 

'-'-^ The extruder mechanism 4 is mounted on a brace 20 sage way 68 therein which, when turned in the proper 
:.^hich has rails 21 therein. A stationary bracket 22 direction, permits a pulsed shot of suspension to pass 
i=|mounts an air cylinder 24 having an air inlet 25 and an through the conduit 70 to the distribution manifold 72 
^air intake hose 26. The piston 27 of the cylinder, for passage through the individual ink flow metering 
^through the crank arm 28, moves a rack 29 and pinion valves 73-76. The valve 62 is opened and closed by the 
go to engage and disengage the extruder in suspension action of the solenoid SOL-1 and the .4-way valve 78 
I application interface with the injecting electrode sur- having a gas intake conduit 79 and an exhaust conduit 
jTacc 2. The rack moves the extruder mounting 31 in the 80. The solenoid and 4-way valve operate to move the 
nfails 21 of the brace 20, piston 82 of the cylinder 64 to rotate the valve 62 thus 
a. I The interfacing portion 32 of the extruder is pivoted opening and closing the passageway. This connects the 
^bout a pin 33 and is preset with an interface pressure suspension 56 from the tank 54 to the conduit 70 allow- 
ed justing screw 34 and an adjusting spring 35. The in- ing for pulsed shots of suspension through the distribu- 
Terfacing member shown in FIG. 1 is a smoothing rod tion manifokl 72 and conduits 77a-80a to the extruder 

36 which can be grooved, wound wire, knurled, or 4. 

smooth surfaced to present a uniformly thin layer of An alternative embodiment for an extruder mecha- 

suspension on the injecting electrode surface. nism is shown in FIG. 4, An extruder housing 84 with 

FIG. 2 is a closeup of the interfacing portion 32 of the a suspension intake connection 86 has an internal 

extruder with the side wall removed so that internal chamber 87 for accumulating suspension. The suspen- 

parts are seen. The suspension is pulsed in through the sion is forced through the extruder at the exit aperture 

inlet tube 40 into a chamber 42 enclosed by the 88 for application to the surface 2 of the injecting elec- 

smoothing rod 36, a frame member 43, a coater blade trode 1, To ensure that a smooth uniform layer of sus- 

44 and a scraper blade 46. The smoothing rod 36 is pension moves to the imaging area, a smoothing rod 89 

driven with outboard oversize drive wheels pressed is placed downstream from the extruder along the path 

against the ends of the injecting electrode cylinder so of movement of the surface. The smoothing rod is jour- 

that it moves when the wheels are in contact with the naled through the support bracket 90 of a shaft 91 to 

cylinder. A coater blade 44 limits the amount of sus- freely rotate while being driven by the injecting elec- 

pension traveling around the periphery of the smooth- trode 1. 

ing rod 36 for contact with the injecting electrode sur- While this invention has been described with refer- 

face 2. The scraper blade 46 prevents used imaging sus- ence to the structures disclosed herein and while cer- 

pension from contaminating the. suspension held in the tain theories have been expressed, it is not confined to 

chamber 42 while preventing the suspension within the the details set forth; and this application is intended to 

chamber 42 from leaking out of that chamber. The cover such modifications or changes as may come 

chamber 48 of the interfacing portion 32 of the ex- within the purposes of the improvements and scope of 

truder is a vacuum chamber for removing suspension the following claims, 

materials within its housing walls 50. The materials are What is claimed is: 

carried through the outlet 52 for removal from the vi- 1. A coating apparatus comprising: 

cinity of the injecting electrode and the imaging sys- a. a carriage; 



3,800,743 



b. a housing pivotatly connected to said carriage; 

c. an applicator mounted in said housing and adapted 
10 be brought into contact with a surface to be 
coated; 

d. a chamber defined by a portion of said housing, 5 
said chamber for maintaining a reservoir of coating 
material to be applied by said applicator; 

e. pressure adjusting means to vary the contact pres- 
sure of said applicator against the surface to be 
coated by varying the pivot of said housing and said 1 0 
applicator relative to said carriage^ wherein said 
pressure adjusting means is operatively connected 
between said carriage and said housing; and 

f. drive means for advancing said carriage, said hous- 
ing and said applicator into and out of contact with 15 
the surface to be coated. 

2, Coating apparatus according to claim 1 wherein 
said applicator is a roller mounted for rotation in said 
housing and including in combination 
a. a second chamber deHned by a portion of said 20 
housing, said chamber for collecting coating mate- 
rial from the surface of said applicator roller after 
said roller has contacted the surface to be coated; 
and 

Q b. removing means for removing uncoated material 25 
f\ from said applicator roller portions after said por- 
r[ tions have contacted the surface to be coated and 
to remove such material to said second chamber 
M prior to the portions rotating into the chamber for 
[n maintaining a reservoir of coating material to be 30 
7^ I applied by said applicator. 
2 3. The coating apparatus according to claim 2 
'Iwherein said removing means comprises a scraper 
ll&lade which also separates said chamber and said sec- 
l ond chamber. 35 

4. Coating apparatus according to claim 3 wherein 
Ws^id second chamber is a vacuum chamber and further 
ilhcluding in combination coating material removal 
s^jpeans for removing coating material from said second 
I qhamber which has been scraped from said roller appli- 40 
^^ator. 

P 5, Coating apparatus according to claim 3 including 
yri combination supply means for supplying coating ma- 
' terial under pressure to said chamber. 

6. Coating apparatus according to claim 5 including 45 
in combination means for supplying metered amounts 

of coating material to said chamber comprising a puls- 
ing valve means to enable pulsed shots of coating mate- 
rial to pass to said chamber. 

7. Coating apparatus according to claim 3 further in- 50 
eluding in combination a smoothing means connected 

to said housing to form a uniform layer of coating mate- 
rial on the surface of said applicator roller after it has 
come in contact with coating material from said cham- 
ber but before it contacts the surface to be coated. 55 

8. An extruder apparatus for applying coating mate- 
rial to a surface comprising: 

a. a carriage; 

b. an extruder housing mounted to said carriage, said 
housing defining an exit aperture; . 60 

c. a chamber defined internally by said housing, said 
chamber for maintaining a reservoir of coating ma- 
terial to be applied through the exit aperture; 



d. supply means for supplying coating material to said 
chamber; 

e. valve control means to enable pulsed shots of coat- 
ing material to be supplied to said chamber and 
then through the exit aperture to a surface to be 
coated; 

f a smoothing rod mounted on said extruder housing 
downstream from said exit aperture along the path 
of movement of the surface to smooth the coating 
materials coated on the surface to be coated 
through the exit aperture; and 

g. drive means for advancing said carriage, said ex- 
truder housing and said smoothing rod to and from 
the surface to be coated, so that said smoothing rod 
could be brought into and out of contact with said 
surface. 

9. A coating apparatus comprising: 

a. a carriage; 

b. a housing pivotally connected to said carriage; 

c. an applicator roller mounted for rotation in said 
housing and adapted to be brought into contact 
with a surface to be coated; 

d. a chamber defined by a portion of said housing, 
said chamber for maintaining a reservoir of coating 
material to be applied by said applicator roller; 

e. a second chamber defined by a portion of said 
housing, said chamber for collecting coating mate- 
rial from the surface of said applicator roller after 
said roller has contacted the surface to be coated; 

f. removing means for removing uncoated material 
from said applicator roller portions after said por- 
tions have contacted the surface to be coated and 
to remove such materia! to said second chamber 
prior to the portions rotating into the chamber for 
maintaining a reservoir of coating material to be 
applied by said applicator, said removing means 
comprising a scraper blade which also separates 
said chamber and said second chamber, 

g. pressure adjusting means to vary the contact pres- 
sure of said applicator roller against the surface to 
be coated by varying the pivot of said housing and 
said applicator roller relative to said carriage; 

h. supply means for supplying coating material under 
pressure to said chamber, said supply means in- 
cluding means for supplying metered amounts of 
coating material to said chamber comprising a 
pulsing valve means to enable pulsed shots of coat- 
ing material to pass to said chamber; and 

i. drive means for advancing said carriage, said hous- 
ing and said applicator roller into and out of 
contact with the surface to be coated, said drive 
means for advancing said carriage comprising: 

i. a stationary brace slideably mounting said car- 
riage, 

ii. a rack mounted on said carriage, 

iii. a rod, 

iv. rod drive means for advancing said rod, 
V. a pinion engaging said rack, and 

vi. a crank arm connecting said rod and said pinion 
to translate the movement of said rod to said car- 
riage. 

4t 1^ >»i « 41 
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ABSTRACT 



There Is disclosed a coating device for coatmg bands 
or ribbons with a coating material in continuous oper- 
ation. The coating device comprises a main frame 
which mounts one or two deflector rollers for guiding 
and conveying the band or ribbon material to be 
coated. Coating is effected by a coating assembly 
which includes a fountain roll, a metering roll and an 
applicator roll which are disposed in axiaily parallel 
relationship and are adjustable relative one to another 
and relative to the band or ribbon to be coated as it is 
guided over one of the deflector rollers. TTie coating 
assembly is mounted on an auxiliary fi-ame which is 
displaceable in the direction normal to the deflector 
roller over which the ribbon or band is guided. The 
auxiliary frame, in turn, is displaceable relative to the 
main frame for the purpose of making the rolls in the 
coating assembly conveniently accessible for cleaning 
or other servicing. There is further disclosed an instal- 
lation including one or more coating devices in super- 
imposition, each enclosed by an enclosure and drying 
and burning assemblies for purifying obnoxious or 
toxic pollutants entrained in the air passed through the 
enclosures of the coating devices before the air is dis- 
charged in the atmosphere. 



II Claims, 3 Drawing Figures 
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DEVICE FOR COATING STRIP MATERIAL IN 
CONTINUOUS OPERATION 

The invention relates to a coating device for coating 
material in ribbon or band form in continuous opera- 
tion and also to an installation which includes such 
coating devices and purifying means for removing pol- 
lutants entrained in the air used for accelerating drying 
of the coating naaterial after application thereof before 
the air is discharged into the atmosphere. 

BACKGROUND 

There are known coating devices of the general kind 
above-referred to which include one deflector roller or 
an upper and a lower deflector roller for guiding and 
conveying the band or ribbon material to be coated in 
continuous operation. In many instances the quality 
specifications with respect to the uniformity of the 
coating on the band or ribbon material is much greater 
for one side of the material than for the other side. In 
that case, the coating device for producing the high 
quality coating comprises a fountain roll for taking-up 
coating from a source of supply, a metering roll and an 
applicator roll Such coating device for producing the 
high quality coating is mounted on a frame structure so 
that its position can be adjusted relative to the respec- 
tive deflector roller. 

Installations for coating band or ribbon material fre- 
quently comprise two coating devices to permit rapid 
changing from one type of coating material to another; 
for instance, it may be desired to change the color or 
the coating material. If two or even more coating de- 
vices are provided, the devices are generally arranged 
in superimposition and mounted on a common frame 
structure detachable therefrom. With an installation of 
this type, the band or ribbon side to be coated with the 
high quality coating being generally the upwardly fac- 
ing sides, it becomes necessary to effect a thorough 
cleaning of the rolls of each coating device before a 
change in color or coating material can be effected. As 
is evident, if the cleaning is not thoroughly made any 
residues of the previously used material will cause ir- 
regularities in the coating made after the cleaning of 
the coating device. 

The need for such thorough cleaning of the coating 
devices is well understood in the art and to make such 
cleaning possible it is known to arrange the coating de- 
vices in the installation so that each of the coating de- 
vices can be laterally withdrawn to assure that the coat- 
ing devices are accessible for cleaning. The disadvan- 
tage of such laterally displacement as is now known is 
that considerable space is required for the coating de- 
vice itself and such high space demand, in turn, greatly 
enlarges the total space required for the complete coat- 
ing installation, i.e., including the assembly or assem- 
blies needed for removing of pollutants that are un- 
avoidably entrained in air passed tiirough the coating 
devices. Virtually all coating materials contain volatile 
pollutants that are noxious and sometimes even toxic so 
that the air must be thoroughly purified before it can be 
discharged into the atmosphere. Arrangement of two 
superimposed coating devices, each coacting with a de- 
flector roller makes it difficult to provide adequate ac- 
cessibility to the fountain roll, metering roll and appli- 
cator roll of the coating 4e vices for the purpose of thor- 
ough cleaning. In particular, considerable difficulties 
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are encountered if the rolls of both coating devices are 
to be cleaned. 

Moreover, lateral withdrawal of the rolls of each of 
the coating devices for purpose of cleaning also re- 

5 quires that each such roll is detached from its drive and 
such detachment, in turn, creates another problem 
since thorough cleaning of the rolls must be made while 
the rolls are turning. Hence, to effect such turning the 
rolls must be coupled to an auxiliary drive. After com- 
pletion of the cleaning each roll must be detached from 
the auxiliary drive and re-attached to the drive of the 
device. All such decoupling, cleaning and recoupling 
obviously requires considerable time and labor and, 
thus, a corresponding increase in costs. 

15 The sealed enclosure of the installation, i.e., the en- 
closure in which the coating device proper is located, is 
connected vnth a suitable suction pump for sucking off 
the volatile components released by the coating mate- 
rial. Such suction pump and the conduits connected 

20 therewith should be laid out so that a rapid air ex- 
change is obtained to provide acceptable air conditions 
for the service personnel. The volume of air discharged 
from the space in which the coating is carried out can 
be fully fed to the drying assembly for drying of the 

25 coating material applied in tiie coating device, only if 
and when this volume of air does not exceed the air re- 
quirements of the drying assembly. The dicing assem- 
bly is coupled in its downstream position with an after- 
burning device. The purpose of such after-burner is to 

30 assure reasonably complete elimination of noxious or 
toxic pollutants. The level of air purification b gener- 
ally controlled by strict codes which provide that the 
air discharged into the atmosphere cannot include 
more than a definite maximal percentage of pollutants. 

35 To hold the operational costs of such after-burner as- 
semblies as low as possible, efforts have been made to 
assure that the totol volume of discharged air is re- 
duced to an absolute minimum. To obtain optimal op- 
erational conditions for the installation it is advanta- 

40 geous that the total volume of air discharge can be pro- 
cessed in one after-burner assembly. However, such 
processing of the total air volume presupposes that the 
volume of air is discharged from die enclosure includ- 
ing one or more coating device can be fed to a drying 

45 assembly. This is only possible if the enclosed and 
sealed space for the coating devices, i.e., the overall di- 
mensions of the enclosures for the coating devices is 
already at a minimum. 

50 THE INVENTION 

It is a broad object of the invention to provide a novel 
and improved coating device of the general kind above 
referred to in which the enclosure for the coating de- 
vice and the coating device itself are reduced to mini- 

55 mal dimensions while at the same time obtaining maxi- 
mal accessibility of the coating device for cleaning and 
other servicmg. 

Another object of the mvention is to provide a novel 
and improved installation so arranged that the air flow 

60 which, after passing through enclosures for the coating 
device or devices has entrained therein pollutants, is 
limited to a volume of air which can be purified at opti- 
mal conditions. 

65 SUMMARY OF THE INVENTION 

The afore-pointed out objects, features and advan- 
tages and other objects, features and advantages which 
will be pointed out hereinafter are obtained by provid- 
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ing a coating device including a main frame structure, 
an auxiliary frame structure and a coating applicating 
assembly. The auxiliary frame structure supports the 
applicating assembly so that the same is displaceable in 
the direction normal to the path of the band or ribbon 
to be coated and is, in turn, supported by the main 
frame structure so that it can be displaced relative to 
said frame structure and also be detached therefrom. 
As a result, the over-all dimensions of the enclosure for 
the coating device can be selected so that the volume of 
air which must be passed through the enclosure during 
the coating operation can be held within limits which 
permit purification of the discharged air under optimal 
conditions and thus the volume of air continuously 
sucked out from the enclosure during a coating opera- 
tion remains continuously at a rate which allows the use 
of economically acceptable after-burner assemblies. 
The discharge openings in the enclosures now need to 
be provided lengthwise of the bottom of the enclosure 
extending rows while heretofore additional crosswise 
extending air discharge openings were required. 

The installation according to the invention further 
provides optimal accessibility of the coating devices 
proper so that servicing thereof, especially if, for in- 
stance, change in the color of the coating material is to 
b€f jfFected, can be carried out without considerable 
loss pf time and without likelihood of insufRclent clean- 
ingi^f the rolls and other components of the coating de- 
viee^that need cleaning in case of change in the coating 
mJrterial. 

^er withdrawal of a coating device into the servic- 
ing^^sition by a suitable power drive such as a servo 
sys^m, the service personnel can clean or otherwise 
ser&e the rolls of the coating devices while the rolls 
continue to rotate, as it is necessary for thorough clean- 
ing and to effect such cleaning without first disconnect- 
in£|he rollers from their operational drive means. 

Mi)rc specifically, the thorough cleaning of the rolls 
an^fbther parts of the coating devices can be effected 
as pfficient space is available in a coating device ac- 
coding to the invention between the coating devices 
prdp<br and the deflector roller over which the band or 
rib]^ to be coated is guided during coating. Hereto- 
fore_^it was necessary for this purpose to effect time- 
coiGuming and complex lateral withdrawal or complete 
detachment of the coating device by means of a hoist. 
Such cleaning and other servicing of a coating device 
also results in avoidance of damage to the rolls which 
are comparatively expensive. Saving or reduction of 
the time required for cleaning the rolls of the coating 
device, and especially the applicator roll to effect rapid 
readying of the device in case of change in the color of 
the coating material or use of other coating materials, is 
of considerable economic significance, the more so as 
modem technique desires high conveying speeds for 
the band or ribbon to be coated. The importance of 
rapid readying of the coating device for re-start with a 
changed coating material is particularly important if 
comparatively small lots of bands or ribbon are to be 
coated. Obviously, the smaller the lot to be coated is, 
the more it becomes economically important to ready 
the entire installation for resuming operation with the 
changed coating material. 

The invention also provides that the afore-referred to 
auxiliary frame structure is coupled to the main frame 
structure by means of clamping means which can be 
power operated, for instance by servo systems using hy- 
draulic or air pressure. The use of such clamping means 
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permits locking of the auxiliary frame structure to the 
main frame structure without tendency to vibrate, and 
simultaneously makes it easy to release the auxiliary 
frame structure from the main frame structure. 
5 More specifically, operation of the clamping means is 
effected accordmg to the invention by a power drive 
such as a cylinder-piston servo-system in which the 
connecting rod for the piston of the system mounts an 
angle lever mounting and operating clamping elements 
>^ which are releasably engageable with complementary 
clamping elements on the auxiliary frame structure. 

According to a further aspect of the invention, the . 
auxiliary frame structure can be displayed relative to 
the main frame structure by a servo-system or other 
I ^ power drive which is mounted on the main frame struc- 
ture. By operating this system, the auxiliary frame 
structure and with it the coating assembly supported on 
the same can be automatically detached from the main 
frame structure thereby obtaining clear space which is 
20 amply sufficient to carry out a thorough cleaning oper- 
ation of the entire coating device without difficulty. 

The air discharge and purifying parts and conduits 
which are disposed laterally of the main frame struc- 
ture and the auxiliary frame structure can be used for 
25 immediate sucking out of air containing volatile pollut- 
ants or contaminants as may be released during a clean- 
ing operation. 

To permit continuous operation even during change 
of the coating material » the invention also provides that 
^0 several coating devices are disposed each in a separate 
enclosure and in superimposition. These enclosed coat- 
ing devices are connected with a common drying as- 
sembly and an after-burner assembly downstream of 
the drying assembly. The total discharge of contami- 
nated air from the enclosures is fed to the drying assem- 
bly and the burner assembly by means of a suitable suc- 
tion pump. Since the volume of aur discharged from the 
enclosures in which the coating is carried out does not 
exceed the volume of air which can be accepted by the 
40 drying assembly, the total volume of air which contains 
a comparatively low amount of pollutants can be safely 
fed to the drying assembly. Additional content of pol- 
lutant as may.be released in the drying assembly can 
subsequently be removed in the after-burner assembly. 
4S As a result, an additional after-burner assembly for the 
air discharged from the space in which coating is ef- 
fected is thus avoided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 [n the accompanying drawing, preferred embodi- 
ments of the invention are shown by way of illustration 
and not by way of limitation. 
In the drawing: 

FIG. 1 is a diagrammatic elevational view of a coating 
55 device for coating both sides of a band or ribbon mate^ 
, rial in continuous operation; 

FIG. 2 is a simplified plan view of FIG. 1; and 
FIG. 3 is a diagranunatic elevational view of an instal- 
lation including coating devices according to FIG. 1 
60 disposed in superimposition for simultaneously or sin- 
gly coating ribbons or bands and further inclw&ig an 
air-purifying device. 

DETAILED DESCRIPTION OF THE DRAWING 

^5 Referring now to the figures in greater detail, and 
first to FIG. 1, the coating device exemplified in this 
figure comprises a main frame structure I and an auxil- 
iary frame structure 2. These frame structures mount 
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separate coating devices 3 and 4. to the device for cleaning the rolls and possibly other 

The main frame 1 further mounts two rotary deflec- components, 
tor rollers 5 and 6 which serve to guide and convey a To effect such convenient displacement of the coat- 
band or ribbon 7 to be coated. The auxiliary frame ing device into and out of its operational position for 
structure 2 mounts coating device 4 which is slidable 5 the purpose of cleaning* the auxiliary frame structure 2 
relative to this frame structure by means of a guide is displaceable on a guide means 23 which is mounted 
slide 8. The coating device 4 is designed for coating the on the base or inserted into the base of auxiliary frame 
top or exposed side of band or ribbon 7 while coating structure 2, Ksplacement of frame structure 2 is ef- 
device 3 serves for coating or otherwise treating the fected by suitable adjustment means such as a hydrauli- 
back side of the band or ribbon. The coating material 10 cally operated servo-piston system 24. This servo-sys- 
may be any material suitable for the purpose, such as a tern is fixedly secured to main frame structure 1 and the 
dye, paint, lacquer, liquefied plastic, etc. Bpth coating piston rod 25 of system 24 can be moved into engage- 
devices are substantially alike as to their functional ar- ment with protrusions such as studs 26 on frame struc- 
rangement except that the coating device 4 being de- ture 2, Accordingly, by operating the servo system 24, 
signed for coating the top side of the band or ribbon 1 5 its piston rod 25 can be used to move coating device 4 
must be and is designed to effect a coating which satis- via auxiliary frame structure 2 into and out of its opera- 
fies high demand for uniformity, accuracy and similar tional position 

requirements. Accordingly, device 4 includes various Setting of auxiliary frame structure 2 and coating de- 
adjustment and control means which are not required vice 4 relative to deflector roller 5 is effected in the fol- 
for coating device 3 if, as is frequently the case, the de- 20 lowing manner: First, piston rod 25 of servo system 24 
mands on the quality of the coating on the back side are is operated to couple frame structure 2 with frame 
much lower than those for the coating of the top side. structure 1. As a result, there is a force-transmitting 
Coating device 4 comprises an applicator roll 9, a connection between both frame structures by means of 
fountain roll 10 for taking- up the coating material to be a further power operated, for instance, hydraulically by 
applied, and a metering roll 11, Similarly, the coating 25 a cylinder-piston servo system 27, The piston 28 of this 
device 3 comprises an applicator roll 9'. a fountain roll system mounts a linkage 29 and 30 to which are hinged 
10' and a metering roll 11'. locking elements 31 and 32 which, upon operation of 
In addition to the afore-listed rolls, coating device 4 servo-system 27 effect coupling with coupling noses 
comprises guide carriers or slides 12, 13 and 14, each such as discs 33 and 34 on auxiliary frame structure 2. 
supporting one of the rolls. The positions of these slides 30 After connection of frame structure 2 to frame struc- 
and thus of the rolls relative one to another are adjust- ture 1, fine adjustment of rolls 9, 10 and 11 is effected 
able by fine setting means such as hand wheels 18, 19 by hand wheels 18, 19 and 20, respectively, 
and 20 so that the cylindrical wall of the rolls are in co- Operation of coating device 3 is essentially the same 
acting engagement, or in other words, the peripheral as that of coating device 4, except that adjustment and 
surface of one of the rolls rolls off the peripheral sur- 35 clearing of rolls 9'. 10' and 11' is not or only rarely re- 
face of the adjacent roll or rolls. Each of the three rolls quired since the quality demands on the coating of the 
is drivingly coupled by couplings 15, 16 and 17, respec- bottom side of band or ribbon are much less on the 
lively, with a separate drive means 21 (see FIG. 2). coating of the top side as previously explained. 

Moreover, the entire coating device 4 can be by Turning now to FIGS. 2 and 3, th^e figures show ap- 
meansofguideslideS which carries the guide slides 12, plication of the invention to an installation including 
13 and 14, displaced relative to the upper deflector rol- two or more coating devices so that minimum space re- 
ler 5 by means of a cylinder-piston-servo means 22 hav- quirement is combined with convenient servicing of the 
ing a short stroke until stopped by an adjustable stop coating devices as hereinbefore described. Further- 
37, The servo means 22 can be driven hydraulically or more, the installation due to the arrangement of coat- 
by air pressure. The purpose of the servo means is to ^5 ing devices according to the invention can be so de- 
move the coating device clear of the band when and signed that the air released during operation of the 
while joints of lengths of band or ribbon pass the coat- coating devices can be conveniently and thoroughly 
ing device, as such joints generally are somewhat purified. Many types of coating materials such as cer- 
thicker than the normal thickness of the band. After tain paints, dyes, etc. contain volatile components 
the passage of such joint the coating device is returned 50 which are released during application and drying and 
into its coating position. Control of the servo means are obnoxious or even toxic. Accordingly, purification 
can be automatically effected, for instance, by means of the discharged air is highly necessary and often re- 
of photocells or other control means conventional quired by local codes. 

readily available in the market. The application of coat- FIGS. 2 and 3 show diagrammatically an installation 
ing material is effected by transfer of material taken up 55 which fiilly utilizes the advantages of coating devices 
by fountain roll 10 to metering roll 11, and finally, to according to the invention. As it is shown in these fig- 
applicator roll 9, which applies the coating material ures, each of the two coating devices is enclosed in a 
upon the upward facing band or ribbon 7 as the same is separate sealed-off enclosure 37 and 37', respectively, 
being guided and conveyed by deflector roll 5. The outside dimensions of these enclosures can be con- 
If the coating material is to be changed, for instance ^0 veniently selected in accordance with the minimal 
if material having a different color is to be used, rolls 9, space requirements of the main frame structure and the 
10 and 1 1 of coating device 4 and pjossibly other com- auxiliary frame structure of coating device 4. There are 
ponents thereof must be very carefiilly cleaned to pre- shown two coating devices disposed in superimposition 
vent faulty coating such as discoloration, spots, etc. For and enclosed by enclosures 37 and 37', respectively. Of 
the purpose of such cleaning, the entire coating device 65 course, there may be several enclosures side-by-side on 
4 can be displaced in the lengthwise direction of the the same level. More than two coating devices and en- 
coating device, 'that is, normal to the axis of roller 5, to closures therefor can be superimposed. Drying air after 
a position in which there is free and convenient access being drawn through the enclosures for the coating de- 
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vices is fed via discharge ducts 35 to air-purifying as- 
semblies as it is siiown in FIG. 3 to the right of the coat- 
ing devices. Ducts 35 are preferably arranged parallel 
to each other as it is shown in FIG. 3 and also parallel 
to the bottom of the enclosures, thereby reducing the 5 
required space to a minimum, Moreover, due to such 
arrangement, the required air volume can be main- 
tained so that the discharge of the total air volume from 
enclosures 37 and 37' and the feed of this discharged 
air to the air purifying assemblies ismade readily possi- * o 
ble. 

There is provided for each of the enclosures 37 and 
37' an air-purifying assembly. The assembly for coact- 
ing with enclosure 37 is fully shown and described, but 
the assembly for enclosure 37' is only partly shown as 15 
the two assemblies are alike and function in the same 
manner. 

The assembly coacting with enclosure 37 comprises a 
drying device 38 which, as shown, may be divided into 
several parts; a heat-exchanger 39, burners 40, one for 
each part of the drying device, an after-burner 41, a 
suction pump 42, and suction pumps 43, one for each 
burner 40. All these components are presumed to be of 
conventional design. The air used in enclosure 37 dur- 
ing the coating operations, which as previously be- -5 
colics contaminated during and due to the coacting 
opi^tions, is sucked out by means of suction pump 42 
andjed via conduit 35 and heat-exchanger 39 to drying 
de^ite 38. The drying process in device 38 removes 
mdsa; of the contaminants in the air. The air is then re- 30 
tufHd to heat-exchanger 39 and from this exchanger 
to %:K;tion pump 42 through which it is discharged into 
the r^tmosphere. To assure still further purification of 
th&Sr, the after-burner 41 may be interposed between 
the'prying device and the heat exchanger. It has been 35 
foimd that reheating of the air while being dried in dry- 
ingldevice 38 is necessary or, at least, desirable. For 
this^iurpose, part of the air in the drying device is 
suoj^ed out by suction pumps 43 and exposed to the 
he^i^f burners 40 which causes not only reheating of 
th4 air but also the burning of pollutants or contami- 
nail^ still contained in the air. Tlie sucked-off air is re- 
turnld into the drying device to be discharged there- 
fror^.into the atmosphere together with the air remain- 
ing^fn the drying device. Dotted arrowheads indicate ^5 
the feed of air from the enclosure 38 into the drying de- 
vice and solid arrowheads indicate the flow of part of 
the air as caused by suction pumps 43, 

As several coating devices are arranged in superim- 
position in FIG. 3 and each one is enclosed in an encio- 50 
sure there is no undesirable delay in the carrying out of 
a coating operation in one of the coating devices when 
a change in the coating material is effected in another 
coating device, hi other words, all coating devices can 
be kept in operation except the one in which a change 55 
in the coating material is made. 

In case two superimposed coating devices are used 
for coating the top side of bands or ribbons within the 
same installation vibrations may occur when one of the 
coating devices is withdrawn for cleaning purposes or ^0 
change in the coating material. The result of such vi- 
brations would be irregularities in the coating as ef- 
fected by the second coating device. This danger is 
avoided by providing separation of the coating devices 
by enclosures as it is shown in FIG. 3. 65 

While the invention has been described in detail with 
respect to certain now preferred examples and embodi- 
ments of the invention, it will be uri^Srstood by those 
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skilled in the art, after understanding the invention, 
that variotis changes and modifications may be made 
without departing from the spirit and scope of the in- 
vention, and it is intended, therefore, to cover all such 
changes and modifications in the appended claims. 
What is claimed is: 

L A coating device for coating bands with a coating 
material in continuous operation, said coating device 
comprising in combination: 

a main stationary mounted frame structure; 

rotary guide means for guiding band material to be 
coated, said guide means including at least one de- 
flector roller and being mounted on said main 
frame structure; 

a coating assembly for coating the side of the band 
outwardly facing on said roller, said assembly in- 
cluding a fountain roll for supplying coating mate- 
rial, a metering roll and an applicator roll disposed 
in axially parallel relationship one with the other 
and the deflector roller; 

an auxiliary frame structure supporting said coating 
assembly, said auxiliary frame structure including 
guide means for slidably guiding said coating as- 
sembly as a unit in the direction normal to the ro- 
tary axis of the deflector roller for selecting varying 
positions of said assembly relative to said roller; 

guide means on said main frame structure slidably 
supporting said auxiliary frame structure for selec- 
tively displacing the same in the direction normal 
to the axis as a unit relative to the main structure 
and thus relative to the deflector roller; 

drive means for moving said auxiliary frame structure 
into a predetermined position relative to the main 
frame structure; and 

locking means coacting with said auxiliary frame 
structure for releasably locking the same to the 
main frame structure. 

2. A coating device in accordance with claim 1 
.wherein said drive means comprise a cylinder-piston 
servo means, the cylinder of said means being mounted 
on said main frame structure and the piston of said 
servo means being drivingly coupled with said auxiliary 
frame structure for displacing the same relative to the 
main frame structure by activating the servo means. 

3. A coating device in accordance with claim 1 
wherein said locking means comprise coating clamping 
members on the main frame structure and the auxiliary 
frame structure for releasably clamping the auxiliary 
frame structure in a selected position to the main frame 
structure. 

4. A coating device in accordance with claim 3 
wherein said clamping means comprise on one of the 
frame structures cylinder-piston servo means and link- 
age means coupled to the piston for controlling the po- 
sition thereof in the cylinder and on the other frame 
structure retention means engaged with the linkage 
means in a predetermined position of said piston, 

. 5. An installation for coating bands in continous op- 
eration, said installation comprising in combination: 

a plurality of coating devices as defined in claim 1; 

a separate enclosure for each of said coating devices; 
and 

an air purifying assembly for each of said enclosures, 
for removing pollutants released by the coating ma- 
terial and entrained in air, each of said assemblies 
comprising pump means, burner means for burning 
combustible pollutants entrained in air, drying 
means and conduits interconnecting each of said 
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enclosures with said pump means, said drying 
means and said burner means for forcing air flow 
sequentially through the respective enclosure, 
burner means and drying means thereby purifying 
the air and discharge means for discharging the pu- 
rified air for the enclosures into the atmosphere. 
6» An installation in accordance with claim 5 and 
comprising in each of said assemblies after-burner 
means interposed between said drying means and dis- 
charge means for discharging air into the atmosphere. 

7. An installation in accordance with claim 5 wherein 
said enclosures are disposed in superimposition. 
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8. An installation in accordance with claim 7 wherein 
said conduits are disposed in mutually parallel relation- 
ship with and between the superimposed enclosures. 

9. An installation in accordance with claim 7 and 
5 comprising heat-exchanger means for each of said as- 

semblies» each of said heat-exchanger means being in- 
cluded in the respective conduits. 

10. A coating device according to claim 1 and com- 
prising second drive means for displacing said coating 
assembly relative to the auxiliary frame structure and 
thus relative to Hie selector roller. 

11« A coating device according to claim 1 wherein 
said guide means on the auxiliary frame structure and 
on the main frame structure are linear guide means. 
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ABSTRACT 



Sheet coating means for a printing press including a 
back-up cylinder and form cylinder having an associ- 
ated fountain, the fountain having a fountain roller ro- 
tating adjacent the form cylinder. Also rotating adja- 
cent the form cylinder is a first form roller which is 
coupled to the fountain roller via a dosing roller. The 
fountain and its associated rollers are mounted upon a 
subframe having provision for (a) shifting the fountain 
roller into liquid transmitting contact with the form 
cylinder and (b) shifting the first form roller into liq- 
uid transmitting contact with the form cylinder 
thereby, selectively, to change the length of the liquid 
transference path from the fountain to a sheet carried 
by the back-up cylinder in accordance with the drying 
speed of the coating material. In a preferred embodi- 
ment the fountain assembly includes a second form 
roller rotating adjacent the back-up cylinder for trans- 
mitting coating material directly from the fountain rol- 
ler to the sheet thereby bypassing the form cylinder, 
extending the capability to use with coating materials 
of a viscous nature. Also in a preferred embodiment 
the fountain roller is driven by means separate from 
the press drive thereby to control the rate of applica- 
tion. 



5 Claims, 4 Drawing Figures 
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For the purpose of coating a sheet (a typical sheet 
MECHANISM FOR APPLYING LACQUERS AND being indicated at S in FIG. 2) as it is transported on 
THE LIKE ON A PRINTING PRESS the back-up cylinder 15, a fountain assembly 30 is 

provided including a subframe 31. Mounted on the 
In a sheet fed printing press, particularly of the litho- 5 subframe is a fountain 32 having a body of liquid coat- 
graphic type, it is frequently desired to coat a sheet ing material 33, Joumaled in the subframe, for exam- 
with a liquid coating material, such as a lacquer, after pie, in side plates outhned at 31^, and with its lower 
the sheet has been printed and just prior to depositing surface projecting into the body of coating material, is 
the sheet on a delivery pile. It is, of course, desirable a fountain roller 34 (see especially FIG. 2). For receiv- 
that the coating material be evenly distributed and 10 ing a film of the coating material from the fountain 
applied while it is still in liquid form, before it dries on roller and for transmitting it to a sheet conveyed by the 
the rolls. Conventional coating assemblies have been back-up cylinder 15, a form cylinder is provided. Such 
capable of applying relatively slow drying materials, form cylinder, indicated at 35, is journaled in the press 
but when employed with fast drying materials the oper- frame 10 and synchronously driven via the drive train 
ation has not been successful since the material tends ' 5 26. 

to dry before reaching the sheet. Nor are conventional In accordance with the present invention the foun- 
coaters capable of handling coating materials having a tain roller 34 is equipped with a dosing roller and form 
wide range of drying time or wide range of viscosity. roller which is engageabJe with the form cylinder to 
It is, accordingly, an object of the present invention provide an alternate and longer path of liquid appiica- 
to provide a coating arrangement for use in connection 20 tion. Thus we provide, in a position adjacent the form 
with a lithograph printing press which overcomes the cylinder 35, a form roller 40. Interposed between the 
disadvantages of prior coaters and which is highly flexi- form roller 40 and the fountain roller 34, to provide 
ble, being capable of coating with a wide variety of communication between them, is a dosing roller 41. 
materials having different drying times and different The form roller 40 and dosing roller 41 are both jour- 
viscosities but which is, nonetheless, simple and eco- 25 naled for rotation in the subframe 31 and the subframe 
nomical in constmction. is so mounted and constructed, for shiftmg movement. 

Other objects and advantages of the invention will that the fountain roller 34 and form roller 40 may be 
become apparent upon reading the attached detailed selectively engaged with the form cylinder 35. To per- 
description and upon reference to the drawings in mit movement of the subframe 31 it is floatingly 
which: 30 mounted with respect to the main frame 10, with its 

FIG. 1 shows the delivery end of a lithographic print- position being determined by adjustable shifting means, 
ing press including a coating mechanism in accordance In the illusUated embodiment shifting of the subframe 
with the present invention; 31 in the vertical direction is accomplished by an ad- 

FIG. la is a fragmentary diagram showing the fluid justing screw 45 while shifting in the horizontal direc- 
path in FIG. 1; 35 tion is brought about by an adjusting screw 46, both 

FIG. 2 is a diagram showing the arrangement of FIG. adjusting screws being threadedly related to the main 
1 in an alternate mode. frame 10. It will be apparent that by unscrewing the 

FIG. 3 is a similar diagram showing a still further adjusting screw 45 the level of the subframe 31 may be 
operating mode. dropped to disengage the fountain roller 34 from the 

While the invention has been described in connec- surface of the form cylinder 35. 
tion with a preferred embodiment, it will be understood In carrying out the present invention the shifting 
that we. do not intend to be limited to the embodiment means preferably includes means for shifting the form 
shown but intend, on the contrary, to cover the various roller 40 toward and away from the surface of the form 
alternative and equivalent constructions included cylmder 35, that is, in the direction of the arrows shown 
within the spirit and scope of the appended claims. 45 in FIG. 1. To this end the subframe includes a pair of 
Turning now to FIG. 1 there is shown the delivery arms 47 (only one of which is shown] which may be 
end of a printing press having a frame 10 and to which pivoted about the axis of the dosing roller 41 and with 
sheets are individually delivered upon a chain type suitable means (not shown) for holding the arms in a 
conveyor 11 in which the chains are trained about a desired operating position. 

pulley 12. From the conveyor 11 sheets are individually 50 By manipulation of the shifting means, alternate 
passed to a back-up cylinder 15 and thence to a final paths are provided for the costing liquid proportioned 
chain type conveyor 16 having pulleys 17, 18. From the in accordance with drying time. Thus referring to FIGS, 
conveyor 16 sheets are deposited in a pile 20. The 1 and la, the form roller 40 is advanced into liquid 
conveyor 11, cylinder 15 and conveyor 16 have, for transmitting contact with the surface of the form cylin- 
simplicity, been shown in diagrammatic form. It will be 55 der 35, while the fountain roller 34 is retracted there- 
understood that each of these includes grippers, gener- from, to produce a liquid transference path PI. Such 
ally indicated at 21 (FIG. 2) for engaging the leading path is lengthy and suited to coating liquids having a 
edge of a printed sheet together with means for syn- relatively long drying time. Indeed, the path is suffi- 
chronously operating the grippers to effect transfer of ciently long so that volatile elements in the coatmg 
the sheet from conveyor 11 to cylinder 15, and from 60 material are permitted to escape during the time that 
cylinder 15 to conveyor 16, from which the sheet is the coating material is formed into a smooth film by the 
dropped onto the pile. Also for the sake of simplicity action of the rollers 34, 41, 40 and cylinder 35, against 
the press drive 25 and drive train 26 have been shown one another. Thus when the coating material is trans- 
diagrammatically, with the understanding that both ferred onto the sheet at the end of the path PI it is still 
driving and sheet transfer, from conveyor to cylinder 65 liquid form but it is nonetheless preconditioned for 
and vice versa, are well understood to those skilled in drying after it is deposited upon the surface of the sheet 
the art, cross reference being made to the patent litera- so that the sheets do not stick together upon being 
ture for the details of construction. deposited on the pile 20. 



3,931,791 

3 4 

Alternatively, the supporting arms 47 (FIG. 2) may difficult to spread, in an even film, in coating devices of 

be swung away from the form cylinder 35 to retract the more conventional design. 

form roller 40 from contact, and the adjusting screw 45 In the above discussion it has been assumed that the 
may be screwed in to raise the subframe 31 to engage fountain roller and associated rollers are rotated either 
the fountain roller 34 with the surface of the form ^ as the result of surface friction or by providing a suit- 
cylinder thereby to create a short transference path able and synchronized drive connection with drive 
indicated at P2. The path is sufficiently short so that the train 26, However, it is one of the features of the pres- 
coating liquid from the fountain is almost immediately ent invention that the fountain roller 34 is provided 
applied to the sheet on the back-up cylinder without with separate driving means diagrammatically indi- 
opportunity for drying to take place on the form cyiin- cated at 50 in FIG. 1 and which includes a fountain 
der. The mode illustrated in FIG. 2 is, therefore, ideally ^rive train 51 with the speed of the drive being capable 
suited for use with coating liquids having a short drying of separate manual adjustment by means of an adjust- 
time. ing knob 52, reference being made to the art relating to 

It will be noted that the rollers, and cylinder 35, are controlled speed drives for the details of construction, 

compatible in both of the modes of operation. Assum- separate control of the speed of rotation of the 

ing that the form cylinder 35 is resiliently surfaced, the fountain roller 34, the rate at which the coating liquid 

form roller 34 may be hard surfaced and in slightly drawn from the fountain and hence the thickness of 

indenting relation to insure that a smooth film is trans- application to the sheet is under the precise control of 

ferred along the path P2. Further, the dosing roller 41 operator, with the difference in surface speed being 

is resiliently surfaced, and the form roller 40, unlike accommodated by slippage, for example, by slippage at 

most conventional form rollers, is hard surfaced, in- surface of the fountain roller, 

denting both the dosing roller and form cylinder so that exemplary embodiment it will be noted that 

a similar film, in even thickness, is transferred along the separate means have been discloosed for achieving 

path PL Moreover, it will be noted that the directions movement of the rollers. Thus the rollers may be 

of the rollers are, in both modes, completely compati- mounted for bodily shifting movement with a subfirame, 

ble, with the dosing roller 41 not only preserving the ^"^^ ^ subframe 31, as in the case of roUer 34, or the 

"harrfJsoft" order ofthe rollers but causing movement ^^^}^^ mounted for individual shifting, or 

of the^Jorm roller surfaace 40 to be in the same direc- swmgmg movement, as in the case of the roll 40 which 

tion as=^ie surface of fountain roller 34 as required for ,n "^2: ^^'""^f. ^^'^^"^^ 

altemlfe engagement. Thus it is a feature oflie inven- may be swingably mounted m the same way as 

tion tMt the direction of the fountain roller is pre- '^^^^^ individual movement mto and out of en- 

servedlh all operating modes. gagement with the back-up cylinder. Also if desired the 

In aedordance with the preferred embodiment of the '^"f ^f, be mdividually mounted for move- 

presen^invention an auxiliary, or second, form roller 35 "5^'^?'^'^ ^ transferring position 

48 is pSvided mounted on the subframe 31, interposed ^^r"" . (downwardly, accompanied by deeper 

betwelS the fountain roller and the back-up cylinder, mr'^^-?^ '"t '^f/^"^*^^"' '^i?Jf ^ position shown ^ 

and s^ectively engageable with the surface of the lat- ^ ^M'™. ^7 lu*^°f '""ul^^ . 

t^r oZ^hr^t ^ui ^^r+- ♦ - 1 ^ *u * • used herein therefore includes the relaUve shiftmg of 

£; 'ISh ^llT^^TT, .^l^T'^'"" T with respect to the subfratne. Selection of le^th 

tr W!t l ' ^ .1 ^S**'^*^^" back-up cyhn- 40 of path "in accordance with drying speed" shall mlan 

Wh^H ^ ^- -fr^ °^ ^^S^'PJ'yl'''.^^' that a long path corresponds to a relatively slow drying 

oucn ^ae 01 operation, illustrated m no, 3, is espe- sp^ed and vicc-vcrsa. 

cially ^j^ed for use with coating matenals of a viscous w^j,^ ^dj^isting screws have been shown simply to 

naturep£or example certain viscous varnishes To m^strate the principle of operation, one skilled in the 

achie;^nhe mode of operation shown in FIG. 3 the 45 art will appreciate that in practice throw-cver cams or 

adjust^ screw 45 and arms 47 are retracted, and ad- eccentrics may be substituted to simplify shifting be- 

justmg screw 46 is advanced to shift the fountain sub- tween precise alternate positions. The term fountain 

frame 31 horizontally to bring roller 48 against the includes generally means for furnishing liquid to a 

surface of the back-up cylinder 15. This provides a fountain roller, 

transference path P3 which may, depending upon the 50 What is claimed is: 

diameter of the roller 48, be somewhat shorter than the l For use with a sheet-fed printing press, means for 
path P2 previously mentioned. applying a liquid coating material to a sheet following 
It may be noted that while the assembly of rollers and the printing thereof which comprises a main frame, a 
cylinders discussed above provides three distinct, alter- back-up cylinder joumaled in the main frame, means 
native modes of operation, all of the components in the 55 including grippers for transferring a sheet to the back- 
system are, nevertheless, at all times active. Thus in the up cylinder for transport thereon and for removing the 
mode illustrated in FIG. 1, in which transference oc- sheet therefrom for delivery, a form cylinder joumaled 
curs via rollers 41, 40, the roller 48, by its continued in the main frame in rolling engagement with the back- 
rotation, performs a smoothing function, and this is up cylinder, means for driving the cylinders and gripper 
also true of the mode shown in FIG. 2. Similarly, while 60 means in unison, a fountain assembly including a foun- 
rollers 40 and 41 are inactive in the modes of FIGS. 2 tain for tiie coating material, a fountain roller rotating 
and 3 as far as liquid transference is concerned, such therein adjacent the form cylinder, a first form roller 
rollers, by their continuous rotation, continue to pro- adjacent the form cylinder, a dosing roller communi- 
yide a smoothing function, insuring that the film which catingly interposed between the fountain roller and the 
is transferred along paths P2, P3 is of an even and 65 first form roller, and a second form roller interposed 
consistent nature. Thus the coating means, in addition between the fountain roller and the back-up cylinder, 
to accommodating different drying times and different and means for selectively shifting the fountain roller 
viscosities, is eminentiy usable with liquids that are and form rollers with respect to the main frame to (a) 
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bring the fountain roller into exclusive liquid transmit- 3, The combination as claimed in claim 2 in which a 
ting contact with the form cylinder, to (b) bring the separate drive independent of the press drive is pro- 
first form roller into exclusive liquid transmitting "^^^^^ ^o"* the fountain roller. 

contact with the form cylinder and to (c) bring the ^- ^^e combination as claimed in claim 3 in which 

second form roller into exclusive liquid transmitting ^ ^® provided with speed adjusting means per- 

contact with the back-up cylinder thereby to change a surface speed lower than press speed for con- 

the length of the liquid transference path from the ^/TJ"^ ^^X'T ^''^"''^ '^''^^"^ ""^^""^^ 

fountain to the sheet in accordance with the drying H ^J?"" T k * ^ ^ • 

. *u _ * . , Tl • uryuig 5^ YoT use With a sheet-fed pnnting press, means for 
speed of the o^atrng material and to msure evenly dis- applying a liquid coating material to a sheet following 
tnbuted liquid applicaUon of the coatmg material to the printing thereof which comprises a mam frame, a 
the sheet. back-up cylinder joumaled in the main frame, means 
2, For use with a sheet-fed printing press, means for including grippers for transferring a sheet to the back- 
applying a liquid coating material to a sheet following . up cylinder for transport thereon and for removing the 
the printing thereof which comprises a main frame, a 1 5 sheet therefrom for delivery, a form cylinder joumaled 
back-up cylinder joumaled in the main frame, means ^^e main frame in rolling engagement with the back- 
including grippers for transferring a sheet to the back- cyJ<"«ter. means for driving the cylinders and gripper 
up cylinder for transport thereon and for removing a unison, a fountain assembly including a foun- 
sheet therefrom for delivery, a form cylinder joumaled ¥ ^^^^^l material, a fountain roller rotating 
in the main frame in rolling engagement with the back- 20 "^^'^'^ f?™ <'y^^^^^!^ a first form roller 
,m^T/Hr.ri*>r rr,«^r,o fu V A T ■ adjaccnt the form cylinder, a dosmg roller commun - 
up cy inde , means for dnying the cylinders and gnpper j interposed between the fountain roller and the 
means in unison, a fountain assembly having a sub- fi^st form roller, and a secoond form roller interposed 
frame mounted on the mam frame and shiftable with between the fountain roller and the back-up cylinder, 
respect to It. the fountain assembly including a fountain and means for selectively shifting the fountain roller 
for the coating material, a fountain roller rotating and form rollers with respect to the main frame to (a) 
therein adjacent the form cylinder, a form roller adja- bring the fountain roller into exclusive liquid transmit- 
u-^cent the form cylinder, a dosing roller communicat- ting contact with the form cylinder, to (b) bring the 
?^L'ingly interposed between the fountain roller and the first form roller into exclusive liquid transmitting 
t yform roller, and means for selectively shifting the sub- 3Q contact with the form cylinder and to (c) bring the 
frame with respect to the main frame into alternative second form roller into exclusive liquid transmitting 
"!;conditions to (a) bring the fountain roller into exclu- contadt with the back-up cylinder thereby to change 
y ^sive liquid transmitting contact with the form cylinder ^^^^^ ^^^^^ transference path from the 
^dand to (b) bring the form roller into exclusive liquid ^''''T"^*^ ^J"^^^ accordance with the drying 

.ntransmitting contact with the form cylinder thereby to 35 ITut^I ulTlll^^^^ T'^ ^ 

1 «p*u r * c / tnbuted hquid application of the coatmg materia to 

Cr&'?^^ the sheet, the roHers being surfaced to%roduce an 

the fountain to the sheet in accordance with the drying altemating hard-soft liquid transfer sequence and the 

^speed of the coaUng material to insure evenly distrib- cylinders being driven without reversal of direction 

^:uted liquid application of the coating material to the during all three exclusive liquid transmitting modes. 

= fssheet. 40 ***** 
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[57] ABSTRACT 

A two-color offset printing press having two plate cyl- 
inders simultaneously engageable with a single blanket 
cylinder is disclosed. The plate cylinders and a blanket 
cylinder are rotatably mounted on a printer head fixed 
to the mainframe of the press. A first set of dampening 
and inking rollers is mounted on the printer head and 
engageable with one of the plate cylinders. A second set 
of dampening and inking rollers, engageable with the 
other plate cylinder, is mounted on a ball bushing sup- 
ported carriage linearly movable to and from the 
printer head along a pair of parallel rails fixed to the 
mainframe. Image registry between the two plate cylin- 
ders is established by an operator-accessible adjustment 
mechanism for shifting one of the plate cylinders back 
and forth along its axis of rotation. An electrical safety 
interlock system precludes operator access to the car- 
riage-associated plate cylinder during predetermined 
operating modes of the press. 



Thomson Ball Bushings for Linear Motion, Ball Bush- 



2 Claims, 13 Drawing Figures 
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vfniTKrrTMr<im<Axici7nnxir»^rinw^^x»»..^ geously provide extremely low friction movement of 

MOUNTING MOVAME CARRIAGE the carriage as opposed to the Ugher surface-to-surface 

ON AN OFFSET PRESS friction slide mechanism of the prior art. 

BACKGROUND OF THE INVENTION 5 BRIEF DESCRIPTION OF THE DRAWINGS 

This invention relates to offset printing, and in partic- FIO- 1 

is a schematic elevation view from the opera- 

ular to an ofFset printing press having a dampening and ^or*s side of a two-color offset printing press, with cov- 

inking roller-containing carriage linearly movable to in place, in accordance with the present invention; 

and from an associated plate cylinder. FIG. 2 is an elevation view of the printer head of the 

The set of dampening and inking rollers on the car- press taken along line 2—2 of FIG. 1; 
riage. When moved to an engagement position with a FIG. 3 is an elevation view of the movable carriage of 
respective plate cylinder, must be properly positioned the press taken along line 3—3 of FIG. 1; 
relative to the plate cylinder to provide controlled FIG. 4 is a schematic elevation view from the opera- 
amounts of mking and dampening fluid to the plate tor's side of the press, with covers removed- 
cylmder. To provide such proper positioning, it is nee- piQ ^ ^ operator's side, elevation view of the 
essary that lateral and skewing movements of the lin- movable linking and dampening roller-contaimng car- 
eariy movable carnage be eliminated. riage illustrating various carriage positions: 
. ^%^T^ ^"^v"". represented by U.S. Pat. No. FIG. 6 is a nonoperator's side, elevation view of the 
3,521,559 to Sejeck et al., is mtended to provide proper movable inking and dampening roller-containing car- 
positiomng of a linearly movable ink roller^ontaining 20 ^age supported by linear motion ball bushings; ^ 
Z^'Tin^^li'' ^V^P^^^^;^^ P^^^ cylinder by the piG. 7 is an end view of a portion of thf 'carriage 
use of n erlocking abuttmg slide members of wear- mounting means taken along line 7-7 of FIG 5- 
resistant, low fnction, synthetic res n. The slide mem- prrt % « ^r. »«rr . • fTu ' ^^y- ^* 
bers are intended to preclude lateral shifting or skewing » an end view of the pr^ carnage, with 
ofthe carriage to provide for proper positioning of thf 25 ^^^'"^^^ 

carriage-contamed*^ink rollers rektive to their respec- h.li cross section view of one of 

tive plate cylinder. Such a sHde arrangement is further f m^T^ "^"^ ^^''^ 

intended to give all the benefits of a more expensive tj^Kn - . • 

machined dovetail slide arrangement. . ^® ^ transverse, cross section view of one of 

While the Sejeck et al. slide arrangement may repre- 30 f?^ bushing moimtmgs of the carriage taken along 

sent a cost improvement over a conventional dovetail cf/S"^^ 

type sUde. such a slide arrangement would still be sus- ^ operator's side, elevation view of the 

ceptible to surface-to-surface sHding friction wear as is Pinter head of the press; 

a dovetail-type slide. Further, the weight of the moving T^^' ^ longitudinal cross section view of the 

carriage may have to be limited to prevent degeneration 35 ,^^^y adjustable plate cylinder taken along line 12—12 
of the relatively soft synthetic resin material used to 

form the Sejeck et al. carriage-supporting slide mem- a schematic diagram of the printing press 

bers, safety interlock system. 

SUMMARY OF THE INVENTION ^ DETAILED DESCRIPTION OF THE 

^ In accordance with the present invention, a printer . PREFERRED EMBODIMENT 

head, including at least one rotatably mounted blanket With reference to FIG, 1, there is schematically illus- 
cylinder and at least one rotatably mounted plate cylin- trated in elevation a two-color offset printing press in 
der engageable with the blanket cylinder, is mounted on accordance with the present invention wherein a main- 
and fixed to a mainframe which supports a dampening 45 fjrame 10 having a paper feed input 12 and a paper deliv- 
and inking roller-containing carriage linearly movable output 14, supports a fixed printer head 16 and a 

to and from the printer head on a set of rolling-friction carriage 18 linearly movable to and from the printer 
bearing surfaces. The carriage is positively lockable at head 16. 

predetermined locations lying along its linear path of The printer head 16 includes a pair of plate cylinders 
movement to and from the printer head. In a preferred 50 engageable with a blanket cylinder, in turn engageable 
form the invention includes a plurality of linear motion with an impression cylmder, in turn engageable with a 
ball bushings fixed to the carriage. The bushings in turn dehvery cylinder. The printer head 16 further includes 
ride on a pair of mamframe-supported circular cross a first set of dampening and inking rollers engageable 
section rails that are parallel to and lie along either side with one of the plate cylinders. 

of an axis normal to the axis of rotation of the plate 55 The movable carriage mcludes a second set of damp- 
cylinder which engages the set of dampening and inking ening and inking rollers engageable with the other plate 
rollers on the movable carriage when it is in an engage- cylinder mounted on the printer head, 
ment position closest to the printer head. ^ The detailed structure of the printer head 16 and 

The invention provides accurate linear movement of carriage 18 will be illustrated and discussed subse- 
the carriage relative to its associated plate cylinder 60 quently. 

without lateral or skewing movements of the carriage, By way of example, and with further reference to 
such positive linear motion precluding misalignment of FIG. 1, in a typical offset printing operation, blank 
the plate cylinder and its carriage-mounted set of damp- printing paper in a stream of sequentially fed separate 
ening and inking rollers. Linear carriage movement is sheets, is provided by the paper feed input 12 to the 
provided by the present invention at a relatively low 63 printer head 16 wherein the paper passes between the 
cost and with high reliability. The rolling friction bear- image-containing blanket cylinder and an impression 
mg surfaces provided by tiie preferred linear motion cyhnder, the image on the blanket cylinder being trans- 
ball bushmgs in accordance with the invention advanta- ferred in a well-known manner to the paper. The 
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printed paper is then transferred via the paper delivery preclude unsafe operation of the press will be subse- 

output 14 from the printer head 16 into a conventional quently explained in detail. 

vertically extending sheet stacking bin 20. The feeding With reference to FIG. 2 taken along line 2—2 of 
of the printing paper to the printer head 16 by the paper FIG. 1, it can be seen that the printer head housing 38 
feed input 12 and the delivery of the printed paper from 5 provides an edge wall 40 which circumscribes and de- 
the printer head 16 to the bin 20 by the paper delivery fines a rectangular aperture for operator access to the 
output 14 are provided by conventional chain transport interior of the housing 38 containing the printer head- 
systems well-known in the art. mounted cylinders and rollers. 

To ensure safe operation of the press of the present With reference to FIG. 3 taken along line 3—3 of 
invention, a plurality of fixed and movable covers are 10 FIG: 1, it can be seen that the carriage housing 28 has an 
provided to limit operator access to moving parts of the edge wall 43 whieh circumscribes and dcOnes a rectan- 
press. The printer head 16 includes a cover 22 and two gular aperture for access to the interior of the dampen- 
cooperating plate cylinder covers 24, 26, as shown in ing and inking roller-containing carriage housmg 28. 
FIG. 1. The covers 22, 24, 26 serve to close printer head When the carriage 18 is pulled back or withdrawn 
access openings used for maintenance or set-up of the 15 away from the printer head 16 to a prescribed degree, 
press in a non-running condition. The plate cylinder operator access to both the interior of the carriage hous- 
covers 24, 26 are each pivotal about respective hinge ing 28 and the interior of the printer head housing 38 is 
joints 25, 27 fixed relative to the printer head 16. Associ- provided via the noted rectangular apertures. When the 
ated with the covers 24, 26 are respective interlock carriage 18 is moved to a position closest to the printer 
svsritch means 30, 32 which are responsive to movement 20 head 16, the housing edge walls 40, 43 abut in opposing 
of their respective associated covers 24, 26 wherein relation (FIG. 1) to limit operator access to the interior 
opening and closing of the covers 24, 26 actuate the of the housings 28 and 38 wherein the housings cooper- 
interlock switches 30, 32. In a manner to be subse- ate with each other and with the earlier-noted covers 
quently explained in detail, opening of the covers 24, 26 22, 24^ 26, 29 to generally enclose the cylinder and 
by moving either of them pivotally away from the 25 roller mechanisms of the printer head 16 and carriage 
printer head 16 actuates the respective mterlock 18, respectively. 

switches 30, 32, which in turn deenergize the press . Turning to FIG. 4, there is illustrated, in accordance 

l^ive motor to preclude operator access to moving with the invention and in a more detailed manner, the 

, jparess parts such as rotating cylinders and rollers printer head 16 and the carriage 18, which are generally 

/mounted on and within the printer head 16. The cover 30 enclosed by their respective housings 28, 38, schemati- 

and movable covers 24, 26 cooperate with a printer cally represented in outline fashion. The printer head 16 

iMead housing 38 to generally enclose the cylinder and includes a first plate cylinder 50, a second plate cylinder 

^fOUers witlun the interior volume generally defined by 55, a blanket cylinder 60, an impression cylinder 65, and 

^^e printer head housing 38. a delivery cylinder 70. 

^ The paper delivery output 14 includes a linearly slid- 35 The plate cylinders SO, 55, the blanket cylinder 60, 

^ifcle cover IS and a cooperating pivotal cover 17, which the impression cylinder 65, and the delivery cylinder 70 

&mts operator access to the paper delivery chain drive are interengageable and rotatably mounted on the 

'%Tien the paper delivery covers 15, 17 are in their printer head 16. Each of the cylinders 50, 55, 60, 65, 70 

closed position as illustrated in FIG. 1. Associated with lies along parallel axes of rotation with their outer sur- 

|ffie covers 15, 17 are respective interlock switch means 40 faces of revolution in generally opposed, abutting rela- 

3^, 21 which function to deenergize the press motor tionship, as illustrated. Associated with and mounted on 

^wlien the respective covers are in an open position as and fixed to the printer head 16 is a first set of dampen- 

bi>posed to their closed illustrated positions. A bin over- ing and inking rollers 80 rotatable on axes of rotation 

l^d interlock switch means 23 functions to deenergize parallel to the axes of rotation of the printer head cylin- 

^ paper feed process when the bin 20 is full. 45 ders. The set of dampening and inking rollers 80 is con- 

U/Ilie carriage 18 includes a housuig 28 and a cover 29 ventional and functions to provide the first plate cylin- 

|A^ch generally encloses the interior mechanism of the der 50 with dampening and inking fluid in a well-known 

dampening and inking roller-containing carriage 18, manner. 

such mechanism to be explained subsequently in detail. Associated with and mounted on and fixed to the 
Two carriage-related interlock switches 35, 36 are re- 50 movable carriage 18 is a second set of conventional 
sponsive to linear movement of the carriage 18 away dampening and inking rollers 90 located along axes 
from and toward the printer head 16. The carriage- parallel to those of the printer head cylinders. The sec- 
related interlock switches 35 and 36 cooperate with a end set of dampening and inking rollers functions to 
plate cylinder interlock switch means 37, the switching provide the second plate cylinder 55 with dampening 
means 37 being responsive to the movement of a car- 55 and inking fluids as illustrated. 

riage-associated, printer head-mounted, plate cylinder In a two-color printing operation, the carriage 18 is 
into and out of an engaged position with the printer moved to an engagement position closest to the printer 
head-mounted blanket cylinder. The cooperating head 16, as illustrated in FIG. 4, wherein the second set 
switch means 35, 36, 37 function together to limit opera- of dampening and inking rollers 90 contacts the second 
tor access to moving parts within the printer head hous- 60 plate cylinder 55, as illustrated, via the apertures de- 
ing 38 and the carriage housing 28 when the carriage 18 fined by the carriage and printer head housing edge- 
is pulled back away from the printer head 16. walls 40,43 (See FIGS. 2 and 3). The first set of dampen- 
The heretofore discussed switch means are preferably ing and inking rollers 80 contacts the first plate cylinder 
in the form of mechanical microswitches, although 50. 

other types of switches, such as optica! coupler-type 65 In operation, the plate cylinders 50, 55 each contain, 

relays, are clearly applicable. The precise manner in in wraparound fashion, a single-color image-carrying 

which the above-noted plurality of interlocking switch- plate which is inked and dampened in a conventional 

ing means cooperate to deenergize the press motor to manner by the sets of dampening and inking rollers 80, 
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90, the directions of cylinder and roller rotation being locking mechanism which is opposite but substantially 

indicated in FIG. 4. Images from the plate cylinders 50, identical to the illustrated detent mechanism 91, The 

55 are simultaneously transferred and superimposed in opposed detent mechanism and the illustrated operator 

proper registry upon the blanket cylinder 60. The super- side detent mechanism 97 can operate together via a 

imposed images on the blanket cylinder 60 are then 5 common shaft extending across the carriage from the 

simultaneously transferred to the blank printing paper location of (and in substitution for) the pivot pin 98 to 

fed between the blanket cylinder 60 and the impression the pivot pin location of the opposed detent mechanism, 

cylinder 65. The printed paper is then stripped from the Such a mechanism permits positive locking of both sides 

impression cylinder 65 by the delivery cylinder 70. The of the carriage 18. 

movement of the paper between the paper feed input 12 10 The carriage is further movable to a lock-back posi- 

and the paper delivery output 14 defines a sinuous paper tion 107 farthest from the printer head 16, wherein 

handling path extending therebetween^ as illustrated in positive locking of the carriage in the lock-back position 

FIG, 4. 107 is provided by the pivotally movable latch member 

The process of printing on paper with two single- 110 mounted to the carriage via a pivot pin 112. As the 
color plate cylinders cooperating with a blanket cylin- 15 carriage moves away from the printer head to the lock- 
der, which in turn cooperate with respective impression back position, the latch member is raised up by a hori- 
and delivery cylinders, is known in the art, as is a paper zontally inclined camming surface 114 for latching en- 
handling means generally illustrated in FIG. 4. gagement with a keeper 115 in the form of a horizon- 

In accordance with the invention, the second plate tally projecting pin or rod fixed relative to the main- 
cylinder 55 is rotatably mounted and fixed to the printer 20 frame in a manner to be explained in more detail, 
head 16, while its associated set of dampening and ink- The rotatable mounting and fixing of the second plate 
ing rollers 90 is mounted on and fixed to the movable cylinder 55 to the printer head ensures proper alignment 
carriage 18. The carriage 18 is preferably linearly mov- between such second plate cylinder 55 and the blanket 
able to and from the second plate cylinder 55 in a man- cylinder 60. The provision of a linearly movable ear- 
ner to be subsequently explained and lockable at a pre- 25 riage containing the set of dampening and inking rollers 
determined number of positions along its travel length 90 which can be withdrawn from the second plate cyl- 
by means, of, for example, a detent mechanism 95 or a inder 55 advantageously permits ready access to the 
simple latph mechanism 92. second plate cylinder and to the carriage-mounted 

As illustrated in FIG. 4, the carriage is in an engage- dampening and mkmg rollers for set up procedures and 

ment position for a typical two-color offset printing 30 usual maintenance. 

operation as earlier discussed. In accordance with the Turning to FIGS. 5 and 6, a more detailed illustration 

invention, it can be seen that the detent mechanism 95 as of the carriage 18 is presented from the operator's side 

shown in FIG. 4 locks the carriage 18 at the engage- as shown by FIG, 5 and from the opposed or nonopera- 

ment position. The positive locking of the carriage is tor's side shown in FIG. 6. The carriage rides upon a 

position by the detent mechanism 95 is accomplished by 35 pair of straight parallel rails 120 (FIG. 5) and 122 (FIG. 

rotating an eccentrically mounted, vertically extending 6) which are supported by and mounted relative to the 

cam member 96 about a pivot pin 98. Rideable upon the mainframe of the press. The carriage is movable along 

outer upper edge of the cam member 96 is a spring- the rails 120, 122 between a pair of lock-back, end stop, 

biased pin 99 which reciprocates to and from the car- ringlike collars 125, 126 and the printer head 16 with 

riage 18 upon a predetermined degree of rotation of the 40 which the carriage abuts in its engagement position, 

cam member 96. With the cam member 96 in a locking The collars 125. 126 fit around the rails 120,122 not 

position as illustrated in FIG. 4, the pin 99, slidable immediately adjacent to the printer head 16 and are 

upward through a collar 100 fixed relative to the press locked to their respective rails 120, 122 by, for example, 

mainframe, projects into a receiving detent cavity 101 appropriate setscrews. 

to positively lock the carriage at the illustrated engage- 45 The rails are each supported along substantially their 

ment position. entire lengths by an associated pair of L-shaped cross 

As illustrated in phantom in FIG. 4, the carriage is section lengths of angle iron 135, 137 and by generally 
leftwardly linearly movable back from the illustrated equal parallel extending lengths of generally^ectangu- 
engagement position to a disengagement position 105 lar cross section bar stock 136, 138 positioned between 
which is utilized when the press is operating m a single- 50 and engaging the angle iron lengths 135, 137 and the 
color mode. Movement from the illustrated engagement respective rails 120, 122. The rails 120, 122, the lengths 
position to the phantom-illustrated disengagement posi- of bar stock 136, 138, and the lengths of angle iron 135, 
tion 105 is accomplished by rotation of the cam member 137 are rigidly fixed to each other by appropriate fasten- 
about its pivot pin 98 for approximately 180 degrees ing means, such as bolts, welds or the like. The lengths 
from its position illustrated in FIG. 4, causing the pin 99 55 of angle iron 135, 137 are in turn rigidly fastened to the 
to move downwardly and drop out of the detent cavity press fame. Thus, straight rails 120. 122 rigidly fixed 
101, wherein the operator pulls the carriage back away relative to the press frame are parallel to each and ex- 
from the printer head 16 to the disengagement position tend along and are parallel to an axis normal to the axis 
105, and wherein the cam member 96 is again rotated of rotation of the second plate cylinder 55 (FIG. 4). The 
180 degrees about the pivot pin 98 to push the pin 99 60 set of dampening and inking rollers 90 have axes of 
upward into a disengagement detent cavity 102 for rotation wlich are normal to the linear motion direction 
positive locking of the carriage 18. of the carriage and parallel to the axis of rotation of 

The carriage is also linearly movable to a further their associated plate cylinder 55. 

degree away from the printer head 16 to a wash-up As illustrated in FIGS. 5 and 6, the carriage 18 having 

position 106 at which the carriage is positively lockable 65 a generally rectangular base area rides the rails 120, 122 

by a mechanism similar to the detent mechanism 95 but on supportive rolling friction bearing means in the form 

not illustrated. It is further noted that the nonoperator of two pairs of linear motion partial ball bushings 140, 

side (FIG. 6) of the carriage 18 may include a detent 145, each pair riding a respective rail 120, 122, Such 
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mounting of the carriage structure advantageously pro- 
vides positive linear motion of the carriage 18 toward 
the printer head 16 without lateral or skewing move- 
ments of the carriage 18 relative to the printer head 16, 
which could cause misalignment between the set of 
inking and dampening rollers 90 and the respective 
second plate cylinder 55. 

Turning to FIG. 7, it can he seen that the length of 
angle iron 135 has a vertically extending leg 131 which 
is fastened to the press frame by appropriate bolts 132 
(only one illustrated). A horizontally extending leg 
portion 133 of the length of angle iron 135 supports the 
generally equal length of bar stock 136 which has a 
generally rectangular cross section (shown more clearly 



10 



With reference to nG. 12, there is illustrated in lon- 
gitudinal across section an operator-accessible mecha- 
nism for axially adjusting the second plate cylinder 55 to 
establish proper superposition or registry of the two- 
plate cylinder images transferred to the blanket cylinder 
as explained earlier. 

The second plate cylinder 55 is rotatably mounted on 
and between two opposed and parallel printer head 
frame members 160, 161. Opposed, cylindrical, aper- 
ture-defming walls 162, 163 concentric with a common 
axis 165, each engagingly receive respective concentric, 
cylindrical, ringlike bushings 168, 169, which each in- 
clude respective radially extending flange portions 
168a, 169a. The bushings 168, 169 are fixed within the 



in FIG. 8). The length of bar stock 138, as illustrated in 15 apertures defined by the walls 162,163 to their respec 

FIG. 7, is held in place against the horizontally extend- tive frame members 160, 161 by appropriate screw fas- 

ing flange 133 by appropriate bolts 139 (only one teners 170. 

shown). The lock-back collar 125 fastened to an end of Extending between the bushings 168,169 is a plate 

the rail 120 farthest from the printer head 16 has extend- cylinder shaft 175 which has a cylindrical midportion 

ing from it in a generally horizontal direction outwardly 20 177 having an axis of revolution 178 which is eccentri- 

from the carriage the keeper 115 with which the latch cally set off by a predetermined amount from the axis 

member 110 engages when the carriage is in its lock- 165 along which the concentric bushings 168,169 are 

back position (FIGS. 4 and 5) as illustrated and earlier oriented. The shaft 175 further includes a non-threaded 

discussed with regard to FIG. 4. cylindrical end portion 180 received by the busliing 168. 

Turning to FIG. 8, the mounting of the carriage 18 25 The shaft 175 further includes a threaded cylindrical 

upon the rails 120, 122 is further illustrated. It can be end portion 185 received by the bushing 169. The cylin- 

l||en that the ball bushings 140, 145 extend only partially drical end portions 180,185 lie along their common axes 

^'^out the circumferential extent of the rods 120, 122. of revolution 165, while the shaft midportion 177 lies 

^^ch linear motion partial ball bushings are further along its axis of revolution 178. The two axes 165,178 

ypJustrated in FIGS. 9 and 10, where it can be seen that 30 are parallel to each other wherein the end portions 

|au^eries of circulating ball bearings move in a line along 168,169 of the shaft are eccentric by an equal radial and 

;t^e longitudinal extent of the rail 20. In FIG. 10 it can 'angular degree relative to the shaft midportion 177. 

■i3| seen that the weight of the carriage is substantially Both of the axes 165,178 are normal to the parallel plane 

'supported only by the lines of recirculating ball bear- defined by the frame members 160,161 to provide paral- 

^ggs so as to provide only rolling friction forces be- 35 lei positioning of the second plate cylinder 55 relative to 

jp^een the carriage and the rail upon which it is mov- the blanket cylinder 60 (FIG. 11), which is also 

'able. Linear motion partial ball bushings of the type mounted along an axis normal to the planes defmed by 

illustrated are known in the art and available from the frame members 160,161. 

£^omson Industries, Inc. of Manhasset, N.Y. With re- The plate cylinder 55 is rotatably mounted upon re- 

to the rail 122 and its related ball bushings 145, it 40 duced end portions 179 (only one shown) of the midpor- 

^uld be noted that their structural relationship to each tion 177 of the shaft i75. Suitable bearing means, such as 
"kather is generally identical to the structural relationship 
fcetween the other rail 120 and ball bushings 140 as 
'&cussed with regard to FIGS. 7, 9 and 10. 
•pTuming to FIG. 11, there is illustrated m more detail 45 
fxpm the operator's side the printer head 16 which is 
"mounted on and fixed to the mainframe 10 of the press 
using a plurality of supportive bolts 151. The printer 
head 16 has rotatably mounted on it the plurality of 

parallel oriented and generally abutting cylinders in the 30 55 to and from and into and out of engagement with the 
form of the first plate cylinder 50, the second plate associated blanket cylinder 60 (see FIG. 11) is provided 
cylinder 55, the blanket cylinder 60, the impression by rotation of the eccentric end portions 180,185 on the 
cylinder 65, and the delivery cylinder 70. The rotatable axis 165, such end portion rotation causing the noted 
mounting of the second plate cylinder 55 utilizes an translational movement of the shaft midportion 177 and 
eccentric mounting 155 well-known in the art which 55 the associated rotationally mounted plate cylinder 55. A 
permits limited translational shifting of the second plate suitable linkage 176 (as further illustrated in FIG, 11) is 
cylinder 155 to and away from the blanket cylinder 60 utilized to rotate to a limited degree the shaft end por- 
where, for example, only a single-color operation is tions 180,185 to provide the noted translational move- 
required when only the plate cylinder 50 is engaged ment of the rotatably mounted cylinder 55. The linkage 
with the blanket cylinder 60, Such translational shifting 60 176 is fixed to the distal end of the nonthreaded end 



tapered roller bearings 181 (only one shown), are uti- 
lized at each end of the cylindrical plate cylinder 55 to 
rotatably mount it on the shaft 175 which is generally 
not rotatable around the axis 178. The shaft 175 is axi- 
ally movable to a limited degree between the frame 
members 160,161 by being axially slidably and rotation- 
ally received within the bushings 168,169. 
Limited translational movement of the plate cylinder 



of the plate cylinder 55 causes opening and closing of 
the switch means 37 (FIG. 1) illustrated in FIG. 11 as a 
microswitch response to press linkage movements asso- 
ciated with the noted translational movement of the 
plate cyiilinder 55. The utilization of the switch means 65 
37 will be discussed in more detail with regard to the 
press safety interlock system. The control linkage illus- 
trated in FIG. 11 is of the typical type. 



portion 180 by means of a bolt 190 and shaft key means 
191 to limit the degree of rotation of the shaft 175 to 
substantially less than a full revolution. The use of such 
eccentric cylinder mountings (Also see element 155, 
FIG. 11) is well-known in the art, and such mountings 
can be adapted to any of the cylinders or rollers of the 
press where such a translational movement function is 
desirable. 
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To adjust and maintain the position of the axially 
movable shaft 175 slidable within the ringlike bushings 
168,169» an adjustment mechanism 190 is provided in 
accordance with the invention. The mechanism 190 
includes a spindle 195 having a shaft-engaging end 200 5 
and an operator-accessible distal end 202 which extends 
through the printer head cover 38 for operator access. 
The spindle 195 is rotatable on the axis 165, and in a 
preferred form includes a tube having outer and inner 
cylindrical walls 194.196. The shaft-engaging end 200 of 10 
the spindle 195, which further includes a ringlike collar 
197, is threaded on its inner cylindrical wall 198 to 
engagingly receive the threaded end portion 185 of the 
shaft 175. While the spindle 195 is rotatable about the 
axis 165, it is generally not translationally movable 15 
along the axis 165. On die other hand, the spindle 175, 
while axially movable to a limited degree, is in general 
not rotatable about the axis 178, but for the limited 
degree of eccentric shaft rotation to cause the earlier- 
discussed translational movement of the cylinder 55, It 20 
can be seen that rotation of the spindle 195, which is 
generally fixed axially, will cause axial movement of the 
generally nonrotatable shaft 175. The degree of move- 
ment caused by a single revolution or rotation of the 
spindle 195 depends upon the thread pitch of the 25 
threaded end portion 185. 

To maintain a set axial position of the shaft 175 and its 
rotatably mounted plate cylinder 55, a friction biasing 
means is provided to lock the spindle at a particular 
rotational location and to substantially limit axial move- 30 
ment of the rotatable spindle 195. In a preferred form, 
the friction biasing or locking means includes a spindle 
flange portion 205 extending radially from the shaft- 
engaging end portion 200 of the spindle 195. The flange 
portion 205 provides first and second annular friction 35 
engaging faces 207, 209 which are concentric with the 
spindle 195. The first annular face 207 engages with a 
corresponding annular area of the frame provided, as 
illustrated, by the bushing flange portion 169fl. The 
second annular face 208 frictionally engages with a 40 
corresponding opposed annular area provided by a 
ringlike member 212 which is biased against the second 
annular face 208 of the flange 205 by appropriate helical 
spring means 214 extending between the distal ends of 
studs 216 extending normally from the frame member 45 
161, the studs 216 having lengths substantially in excess 
of the thick of the flange 205, as illustrated. The studs 
216 arc cquidistantly spaced about the spindle 195 and 
project through correspondingly equidistant space ap- 
ertures 211 through the ring member 212, Spring bias- 50 
ing of the ring member 212 against the flange 205 effec- 
tively sandwiches the flange between the biased ring 
member 212 and the bushings 169 to limit axial move- 
ment of the rotatable spindle 195. The clutching effect 
provided between the annular faces 207, 208 and the 55 
respective mating annular portions of the bushing 169 
and ring member 212 act as an effective means to main- 
tain the axial position of the plate cylinder 55 once it has 
been set by operator turning of the spindle end 202, 
which may include a knob 218 fixed thereto. A conven- 60 
tional grease fitting 219 is fixed to the distal end of a 
hollow rod 220 having its other end 221 threaded into , 
an axial bore (not shown) through the spindle 185, the 
axial bore communicating with the pair of roller bear- 
ings 181. Lubricant is applied under pressure via the 65 
grease fitting 219, the hollow rod 220, and the spindle 
axial bore (not shown) to the roller bearings 181. Also 
fixed about the rod 220 at its distal end is a ring-like stop 



member 222 which moves between the distal end of the 
spindle 195 and the knob 218, as illustrated, to limit the 
range of axial movement of ihc plate cylinder 55. 

With reference to FIG. 13 and FIG. 1, the earlier-dis- 
cussed interlock control system for ensuring safe opera- 
tion of the press of the present invention will now be 
discussed in further detail. FIG. 13 is a generally sche- 
matic diagram of the interlock control system in accor- 
dance which the invention with incorporates the earlier 
noted switching means 19, 21, 23, 30, 32, 37, as geomet- 
rically located and as functionally described with re- 
gard to FIG- 1. The interlock system includes a conven- 
tional pair of power lines 300, 302. Extending across the 
power lines 300,302 in parallel relation for electrical 
energization are a press motor 305 and a paper handling 
vacuum pump 307. Electrically connected between the 
power lines 300,302, and in series with the press motor 
305, is a fuse 306 of the conventional type and a set of 
normally open relay contacts 304. It can be seen that 
power will be applied to the press motor 305 when the 
normally open contacts 304 are closed. In likewise fash- 
ion, a set of aormally open, relay contacts 308 are pro- 
vided in series with the vacuum pump 307 wherein 
closing of the contacts 308 applies power to the pump 
307, the vacuum pump providing paper to the printer 
head 16 (FIG. 1) from the paper feed input 12. The 
operation of the vacuum pump 307 and its utilization m 
the paper feed input 12 are well-known in the art. Also 
connected across the power lines 300,* 302 are a motor 
control circuit 320 and a vacuum pump control circuit 
340. 

The motor control circuit 320 includes, in serial rela- 
tion and in electrical series relationship between the 
power lines 300, 302, the paper delivery interiock 
switch means 19, a carriage/printer head interlock 
switch means 322 which includes switching means 35, 
36, 37, the other paper delivery interlock switch means 
21, the printer head movable cover interlock switch 
means 30, 32, an onoff rocker switch 325, and a motor 
relay 330. 

In operation, the rocker switch 325. having two sets 
of serially connected contacts 326, 327 and illustrated in 
its at-rest position, is momentarily switched by the oper- 
ator to an on condition wherein the set of contacts 327 
close. If all of the press interlock switch means 
(19,322,21,30,32), disregarding switch means 23, are in 
their proper condition, as will be subsequently ex- 
plained, power is applied to the press motor relay 330. 
Upon power actuation to the press motor relay 330, the 
set of press motor contacts 304 are closed to apply 
power to the press motor 305. Also closed by the actua- 
tion of the relay 330 are a set of latching contacts 328 
which parallel and bridge the contacts 327, which, after 
being momentarily closed by the operator, are returned 
to the position illustrated such that the contacts 327 are 
opened and the latching contacts 328 are closed or 
latched. The relay continues to be powered and to 
maintain the motor contacts 304 in a closed condition 
for press motor energization. To turn off the press mo- 
tor, the operator need only push the rocker switch 325 
to its off position wherein the contacts 326 are momen- 
tarily open to deenergize the relay 330 and to open the 
latching contacts 328 and the motor contacts 304. Re- 
turn of the contacts 326 to their illustrated at-rest, 
closed position will not affect the deenergized condition 
of the press, since both sets of contacts 327 and 328 are 
now open. 
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The functioning of the various safety interlock 
switches within the press motor control 320 will now be 
discussed. 

With the press in an on condition, with the relay 330 
being energized via the closed latching contacts 328, the 
press will continue to run unless an unsafe condition is 
presented in the form of, for example, an open condition 
of any of the covers 15, 17, 24 or 26, as earlier explained 
with respect to FIG. 1. The opening of the noted covers 
during an operating condition of the press would actu- 
ate their respective interlock switches 19, 21, 30 or 32 to 
an open circuit condition. Opening of any of these series 
of connected interlock switches 19,21,30,32 will deener- 
gize the relay 330 and shut down the press motor 305 
due to the opening of contacts 304, as explained earlier. 
With regard to the series-connected carriage/printer 
head interlock control 322, the printer head interlock 
switch means 37 switches between its two illustrated 
positions as a function of translational movement of the 
second plate cylinder to (engagement) and away from 20 
(disengagement) of the blanket cylinder. The carriage 
interlock switches 35 and 36, on the other hand, are 
actuated in accordance with the degree of carriage 
movement away from the printer head. The switch 
means 35, 36, 37 cooperate together to limit operator 25 
access to the moving plate cylinder when it is turning as 
^ a result of engagement with the blanket cylinder and 
^ actuation of the press motor 305. With the carriage at its 

1 engaged position and with the second plate cylinder 
; engaged with the blanket cylmder, switch 37 is posi- 30 
~ tioned as illustrated in FIG. 13, switching means 36 is 

closed, and switching means 35 is open. Under these 
^1 switch conditions, the press motor operates in a normal 
= manner. With the carriage moved to its disengaged 

2 position lOS (FIG. 4) the switch means 36 opens and the 35 
J press motor will not operate until the second plate cyl- 
linder is shifted translationally away from and out of 

engagement with the blanket cylinder. Such shifting of 
^ the second plate cylinder throws the switch 37 from the 

position shown in FIG. 13 to its other position wherein 40 
=1 it is in series with switch means 35, which is now closed 
^ as a result of carriage movement away from the printer 
"^head to the disengagement position. At the wash-up 
^: position 106 (FIG. 4) of the carriage, switch means 26 is 
.„..opcn and switch means 35 is closed. Press motor actua- 45 
tion for driving of the carriage dampening and inking 
rollers 80 (FIG. 4) for wash-up purposes can only occur 
when interlock switch means 37 is in its other position, 
when it is actuated by translational movement of 



the second plate cylinder away from the blanket cylin- 50 
der so that the cylinder will not rotate, thus exposing 
the operator to an unsafe position. Fmally, when the 
carriage is moved all the way back to its lock-back 
position 107, both carriage interlock switch means 35, 
36 are in an open circuit condition and the press motor 55 
will not operate regardless of the position of the plate 
cylinder actuated interlock switch means 37, Thus, it 
can be seen that the press motor interlock switch means 
320 provides quick deenergization of the press when- 
ever an unsafe operating condition, as earlier discussed, 60 
exists. 

Turning to the vacuum pump control circuit 340, a 
second relay 345 is connected between the power lines 
300 and 302 via a series-connected second rocker switch 
means 346 and the bin overload interlock switch means 65 
23. The rocker switch means 346 functions in the man- 
ner similar to that as earlier explained with regard to 
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rocker switch 325, wherein moving of the rocker 
switch 346 to an on position energizes the vacuum 
pump relay 345 and its latching contacts 347, and vac- 
uum pump contacts 308, which in tiim energize the 
vacuum pump 307. When an overload condition within 
the bin 30 (FIG. 1) is sensed by the interlock switch 
means 23, opening of interlock switch 23 deenergizes 
the vacuum pump relay 345, which in turn opens 
contacts 308 and 347. Reenergization of the vacuum 
pump motor 307 requires that the operator once again 
momentarily move the rocker switch 346 to its on con- 
dition after the printed paper has been removed from 
the bin 30 (FIG. 1) to reset the interlock switch means 
to a closed position. 

Although a preferred embodiment of this invention is 
illustrated, it should be understood that various modifi- 
cations and rearrangements of parts may be resorted to 
without departing from the scope of the invention dis- 
closed and claimed herein. 
What is claimed is: 

1. An offset printing press comprising: 
a mainframe including paper handling means, the 
paper handling means defining a paper handling 
path extending between a paper feed input and a 
paper delivery output; 
a printer head mounted on and fixed to the mainframe 
and engageable with the paper handling path at a 
location generally intermediate the paper feed 
input and the paper delivery output, the printer 
head including a single blanket cylinder and a pair 
of plate cylmders, the plate cylinders being simulta- 
neously engageable with the blanket cylinder, the 
plate cylinders and blanket cylinder being adjacent 
to each other and rotatably mounted on the printer 
head along generally parallel axes, the blanket cyl- 
mder being adapted to simultaneously transfer im- 
ages from the plate cylinders to paper provided by 
the paper handling means; 
a movable carriage mounted on the mainframe and 
located generally adjacent to the printer head, the 
carriage being substantially linearly movable along 
a generally straight line to and from the printer 
head, the carriage having a rectangular base in- 
cluding four linear motion ball bushings and lo- 
cated at a respective one of the four comers of the 
rectangular base, the mainframe including a pair of 
parallel rails upon which the ball bushings ride, the 
ball bushings engagmg the rails to substantially 
eliminate carriage movement in directions gener- 
ally perpendicular to the straight line along which 
the carriage moves, the carriage being positively 
lockable at predetermined positions along the gen- 
erally straight line of linear movement; 
a first set of dampenmg and inking rollers rotatably 
mounted on and fixed to the printer head and en- 
gageable with one of the plate cylinders; and 
a second set of dampening and inking rollers rotat- 
ably mounted on and fixed to the carriage and 
engageable with the other of the plate cylinders 
when the carriage is moved toward the printer 
head to an engagement position. 
2. An offset printing press according to claim 1, 
wherein the rails are circular cross sectional rods sup- 
ported along substantially their entire lengths by the 
mainframe. 

* * 4 * « 
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[57] ABSTRACT 

A varnishing unit for applying varnish in a strip of 



selected width on a sheet carried on the impression 
cylinder of a printing press distinguished by use of a 
plurality of adjustable varnish blocking rollers arranged 
adjacent a fountain roller between a varnish trough and 
a metering nip formed between a metering roller and 
the fountain roller. The blocking rollers are hard sur- 
faced and of relatively small diameter, and are secured 
to the frame by arras located at the respective ends of 
each roller. Each blocking roller is individually adjust- 
able between (a) a position in which it forcibly indents 
the surface of the fountain roller so as to substantially 
cut off the flow of varnish to the metering nip, in the 
region of width controlled by the blocking roller and 
(b) a position withdrawn from the surface of the foun- 
tain roller to permit passage of a strip of varnish in the 
controlled region to the metering nip and thence via . 
intermediate rollers to the varnishing cylinder. The 
arms can be differentially adjusted so that the' flow of 
varnish may be blocked off at one end of the roller but 
not at the other to achieve a varnish strip of a width 
which is less than the length of the blocking roller. 
Furthermore, the arms on which the blocking rollers 
are mounted are slidable on a cross beam which extends 
parallel to the fountain roDer to pennit adjustment of 
the position of the region controlled by the blocking 
roller. 
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resilient surface layer 16 and is roUingly engaged by a 
VARNISHING UNITS ON PRINTING PRESSES hard-surfaced metering roller 20 to form a metering nip 

22. The metering roller 20 includes means 21 for adjust- 
When printing pages requiring a glossy Tmish, as is ing the degree of indentation of the metering roller 
common in many of today's magazines and catalogues, 5 upon the fountain roller. The degree of this indentation 
a varnish must be applied to the printed sheet to provide determines the thickness of the film of varnish 23 which 
the gloss. As is well known in the art, varnish is trans- will cling to the fountain roller 13 on the downstream 
ferred through a series of rollers to a varnishing cylin- side of the metering nip 22. 

der, which rollingly engages an impression cylinder to Downstream of the metering nip 22, the founUin 
transfer the varnish to the printed matter carried by the 10 roller 13 is engaged by a hard-surfaced distributor roller 
impression cylinder. However, a problem has arisen 30. The distributor roller 30 accepts the film of varnish 
when sheets of various size are sought to be varnished. from the fountain roller 13 and in turn transfers the film 
There has not been a satisfactory way to use a single to a form roller 31 having a, resilient surface layer 32, 
varnishing unit to apply varnish to sheets of different which is mounted for rolling engagement with the dis- 
width. or to apply varnish in a strip of a desired width J5 tributor roller 30. The form roller 31 in turn transfers 
and location on a sheeL the film of varnish to a varnishing cylinder 33, which is 

It is, accordingly, an object of the present invention driven by a press drive 34. The varnishing cyhnder 33 is 
to provide a varnishing unit for a printing press which arranged for engagement with a sheet of printed matter 
can be used to apply varnish to printed sheets of various (not shown) carried on a conventional impression cylin- 
width or in a strip of desired width and location. It is a 20 der 35, shown symbolically, so that the film of varnish 
related object to provide a varnishing unit in which the carried by the varnishing cylinder 33 is applied to the 
working areas of the rollers which transfer the varnish sheet. Slippage occurs between rollers 13 and 30. 
to the varnishing cylinder can be quickly and easily In carrying- out the present invention, a plurality of 
adjusted. A further object lies in the provision of an varnish blocking rollers 40 arc arrargcd adjacent the 
adjustable width varnishing unit which is both econom- 25 fountain roller 13 between the varnish trough 10 and the 
ical and simple to make and operate. metering nip 22 when viewed in the direction of rota- 

Morc specifically, it b an object of the present invcn- tion of the fountain roller. The blocking rollers 40 arc 
tion to provide blocking rollers which are adjustable hard surfaced and of relatively small diameter in corn- 
both endwise and in skewed engagement with a foun- parison with the fountain roller 13. The blocking rollers 
tain roller to selectively control the working areas of 30 40 are mounted to the frame- 11 and have adjustmg 
the fountain roller, its metering roller, and other rollers means for individual adjustment of each blocking roller 
which carry the varnish eventually transferred to the between (a) a position in which the blocking roller 
varnishing cylinder for application to the printed mat- forcibly indents the resilient surface of the fountain 
tcr. roller to substantially cut off the flow of vamish to the 

Other objects and advantages of the invention will 35 metering nip 22 in the indented region of the fountain 
become apparent upon reading the attached detailed • roller, and (b) a position in which the blocking roller 40 
description and upon reference to the drawings in is withdrawn from engagement with the fountain roller 
which: 13 to permit a passage of a film of vamish on the section 

FIG. 1 is a vertical cross-sectional view taken gcner- of the fountain roller which is potentially cngagcablc 
ally along line 1—1 in FIG. 2 showing a varnishing unit 40 with the blocking roller 40. This film of vamish travels 
embodying the present invention; through the metering nip 22 and is eventually trans- 

FIG. 2 is a plan view in partial section taken generally ferred to the varnishing cylinder 33 for application to 
along line 1—1 in FIG. 1; the sheet on the impression cylinder 35. Thus, each 

FIG. 3 is a fragmentary section taken along line 3—3 blocking roller 40 defines a controlled region of width 
of FIG. 2 showing a scraper blade forming part of the 45 on the fountam roller for the transmission of vamish, 
pr«ent invention; More specifically, each blocking roller 40 is joumalcd 

t FIG. 4 is a partial plan view, similar to -the view in at its respective ends by a pair of arms 42. These arms 42 
RG. 2, showing a blocking roller adjusted to permit are secured to a cross beam 44 through brackets 46, the 
vamish to be transmitted only over a narrow width on cross beam 44 being secured to the frame 11 and extend- 
the fountain roller; and 50 ing parallel to the fountain roller 13. Each bracket 46 

FIG. 5 is a fragmentary section taken along line 5 — 5 mounts an arm adjusting mechanism 50 which Includes 
in FIG. 4 showing the blocking effect of the blocking a threaded screw 51 having a knob 52 and a collar 53. 
roller. The threaded screw 51 engages the internal threads of a 

While the invention will be described in connection bore in each arm 42, while the collar holds the screw 
with a preferred embodiment, it will be understood that 55 captive in the bracket By rotating the knob 52, and thus 
there is no intention to limit the invention to the con- either screwing the thread 51 into or out of the threaded 
struction shown but,. on the contrary, but it is intended bore in the arm 42, the blocking roller can be either 
to cover the various alternative and equivalent con- moved into engagement with, or away from, the foun- 
structions included within the spirit and scope of the tain roller 13. As shown in FIG. 5, the arms may be 
appended claims. 60 adjusted so that the blocking roller 40 fordbly indents 

Turning now to FIG. 1, there is shown a typical the surface of the fotmtain roller 13 so that the flow of 
vamishmg unit having a trough 10, supported by a vamish is substantially completely blocked off, with the 
frame 11, for holding the vamish supply 12, and a foun- intercepted vamish simply dripping back into the 
tain roller 13 which is partially immersed in the vamish trough. * * 

supply so that, upon rotation of the fountain roller 13 by 65 Because no vamish will be carried on the resilient 
a slowly rotating driving means 14, the entire sub- surface 16 of the fountain roller 13 which is indentedly 
merged length of the fountain roller 13 will be coated engaged by a blocking roller 40, the region or zone of 
with vamish. The fountain roller 13 is provided with a the fountain roller 13 which docs not transmit a film of 
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varnish can be varied by selective engagement of a 
blocking roller. Thus, the width of the fihn of varnish, 
and the active regions of the rollers over which it is 
transmitted, can be adjusted so that a film of varnish is 
applied to only a selected portion of the varnishing ' 5 
cylinder 33. 

Also in keeping with the present invention, each 
bracket 46 is clamped to the cross beam 44 with a screw 
54. With these clamping screws 54 loosened, the brack- 
ets 4^ and their corresponding arms 42 can be shifted 
along the cross beam 44 to achieve endwise adjustment 
of each blocking roller, thus permitting endwise adjust- 
ment of the position of the region controlled by the 
blocking roller for control of the flow of varnish to the 
surface of the varnishing cylinder. The present device 
thus permits a strip of varnish of selected widtih to be 
carried at a selected position on the fountain roller for 
eventual transmission to the impression cylinder of a 
printing press. 

In practicing the invention, a scraper blade 60 en- 
gages the metering roller 20 on the downstream side of 
the nip 22 to scrape off varnish which clings to the 
metering roller 20, returning it to the trough 10. The 
scraper blade 60 allows the metering roller 20 to act on 
the fountain roller 13 without affecting the vamish-frce 
areas of the fountain roller, as any residual varnish has ^ 
been substantially removed from the metering roller. As 
best seen in FIG. 3, the resilient scraper blade 60 is held 
by anus 62, which arc in turn held in adjustable brackets 
1^ mounted on the cross beam 44. The arms 62 are 
^^nountcd for movement within the bracket 64 in an 30 
;a"5ijusting device 65 similar to that disclosed at 50 with 
it^pect to the arms which hold the blocking rollers. The 
l^a^justability of the radial position of the scraper blade 
f^rmits the blade to be moved in concert with the me- 
iiidng roller 20, as the metering roller is moved to vary 35 
"the degree of its indentation upon the fountain roller, 
^hich varies the quantity of varnish carried by the 
'Jiuntain roller. 
=^iThe scraper blade 60 transmits the varnish scraped 



which engages the fountain roller 13, the varnish strip 
which is carried by the fountain roller can be varied to 
any length less than the length of the blocking roller. 

It will be apparent that the objects of the invention 
have been amply fulfilled. The blocking rollers 40 
mounted on slidable adjustable arms 42 and brackets 46 
permit a strip of varnish of a selected width to be car- 
ried by a selected region of the fountain roller for appli- 
cation to a sheet of printed material carried by the im- 
pression cylinder. 
I claim: 

.1. A varnishing unit for applying vamish in a strip of 
selected width on a sheet carried on the impression 
cylinder of a printing press comprising, in combination, 
a frame, a varnishing cylinder arranged for engagement 
with the sheet on the impression cylinder, a varnish 
trough, a resiliently surfaced fountain roller, driving 
means for slowly rotating the fountain roller in the 
varnish in the trough, a hard surfaced metering roller in 
rolling engagement with the fountain roller to form a 
metering nip, means for adjusting the degree of inderita- 
tion of the metering roller upon the fountain roller 
thereby to determine the thickness of the film of varnish 
which clings to the fountain roller on the downstream 
side of the nip, a scraper blade on the metering roller on 
the downstream side of the nip for scraping off the 
varnish which clings to the metering roller for return 
thereof to the trough, a hard surfaced distributor roller 
in engagement with the fountain roller downstream of 
the nip for accepting the film of varnish, a resilient form 
roller in rolling engagement with the distributor roller 
for transferring the film to the varnishing cylinder, and 
a plurality of varnish blocking rollers arranged adjacent 
the fountain roller between the trough and the metering 
nip, the blocking rollers being hard-surfaced and of 
relatively small diameter, means including arms at the 
respective ends of each roller and secured to the frame 
for supporting the blocking rollers end to end so that 
each defines a region of width on the fountain roller for 
control of varnish flow, the arms having adjtisting 
%if the metering roller 20 back into the varnish trough 40 means for individual adjustment of each blocking roller 



10 



20 



45 



50 



^10 through a return channel 66, which is held by the 
^pis 62, Similarly to the brackets 46 disclosed in con- 
JSaction with the blocking rollers, bracket5 64 arc also 
aiiUable along the length of the cross beam 44. Each 
bx^cket 64 has a clamping screw 63 which, when a 
^sired position of the slidable bracket 64 is reached, 
cUi be tightened to securely hold the scraper blade in its 
<!%liired position. A single scraper blade which extends 
over the full length of the metering roller is preferred, 
ilfliough multiple scraper blades may be employed if 
desired, one corresponding to each blocking roller. The 
removal of the excess varnish on the metering roller by 
the scraper blade insures that no varnish can be recircu- 
lated on the on the metering roller back to the metering 

nip- . 

In keeping with the invention, each arm adjusting 
mechanism SO can be independently manipulated so that 
one end of its corresponding blocking roller 40 forcibly 
indents the surface of the fountain roller 13 to block off, 
at that end, the flow of varnish to the metering nip 22, 
while the other end of the blocking roller is withdrawn ^ 
from the fountain roller 13 by its arm adjusting mecha- 
nism 50. This is best shown in FIG. 4 and allows for a 
strip of varnish of a width less than the length of the 
blocking roCer 40 indicated by the cross-hatching in 



between (a) a forcibly indented position on the surface 
of the fountain roller sufficient to substantially cut off 
the flow of varnish to the metering nip in the region of 
width controlled by the blocking roller and (b) a with- 
drawn position permitting passage of a strip of varnish 
in the controlled region to the metering nip and thence 
to the varnishing cylinder, the adjusting means at each 
end of a blocking roller being differentially adjustable 
so that flow of varnish may be blocked off at one end of 
the blocking roller but not at the other thereby to 
achieve a varnish strip of a width which is less than the 
length of the blocking roller. 

2. The combination as claimed in claim 1 in which the 
frame of the press has a cross beam extending parallel to 
the fountain roller* the supporting arms being slidably 
mounted on the cross beam to achieve endwise adjust- 
ment of each blocking roller thereby to adjust the posi- 
tion of the region controlled by the blocking roller for 
control of flow of varnish to the surface of the varnish- 
ing cylinder. 

3. The combination as claimed in claim 1 in which the 
scraper blade extends over the full length of the meter- 
ing roller. 

4. The combination as claimed in claim 2 in which , 
adjustable brackets are provided for mounting the 



FIG. 4) to be transferred by the fountain roller 13 to, 65 scraper blade, the adjustable brackets being mounted 



eventually, the varnishing cylinder 33 for application to 
a sheet on the impression cylinder 35. Thus, by selec- 
tively adjusting the portion of a blocking roller 40 



upon the cross beam and having provi^on for adjust- 
ment with respect thereto. 
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[57] ABSTRACT 

To provide acx:ess to an ink application roller (11) lo- 
cated circumferentially about liie plate cylinder (1) and 
behind another ink application roller (10), the inner one 
(11) of the ink application rollers is secured to an inner 
support plate (14) which is pivotable together with an 
outer support plate (13) about a bushing of a bearing 
(21) retaining a milling roller of the ink train, the outer 
plate additionally supporting other ink distribution rol- 
lers (7» 8) receiving ink from an ink supply roller (3), so 
that the entire roller train (B) formed by the ink distri- 
bution rollers (7, 8) and the inner one (11) of the ink 
application rollers can be tipped out of engagement 
position to thereby provide access to those rollers 
which are located behind the milling roller (9). The 
system is particularly applicable for a double-parallel 
ink train arrangement in which the respective ink distri- 
bution rollers and application rollers are physically 
located behind another ink train (A) formed by another 
roller system (4, 5, 6). 

5 Qaims, 2 Drawing Figures 
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inner rollers can be relatively adjusted in their position 
ROLLER TRAIN CTRUCTURE FOR USE WITH without requiring disassembly of the outer rollers. 

PRINTING MACHINE The system can be used m inking systems both for 

offset as well as for raised-letter presses which have 
The present invention relates to a roller train struc- 5 dual or multiple path ink trains. The system further has 
ture which can be applied against a plate cylinder of an the advantage that the pivoting arrangement can be 
offset printing machine or a raised-letter press printing easily adjusted by pivoting against a stop so that the 
machine, and more particularly to a holder structure positioning of the rollers, after service work, for exam* 
suitable for an ink roller train. pie on the inner rollers, and after re-positioning, will be 

nAr«irr-DrMrvTT> retained as controlled, without renewed re-adjustment 

BACKGROUND ^he position of outer rollers, which have been tipped 

Roller trains, particularly to distribute ink in the ink- or pivoted out of their normal position. Placement of 
ing system of a printing machine, frequently use a plu- the outer rollers with respect to other rollers or cylin- 
rality of rollers which are so arranged that some rollers de^ of system which have bearings fixed in a frame 
hide other rollers thcrebcneath, so that access to the 1^ thus is simple, 
inner ones of the rollers is impaired. In some structures, DRAWINGS 
it is desirable to permit movement of rollers towards or 

away from another engaged roller. British Pat. No, ^^G. 1 is a schematic side view of a portion of the 
1,422,421 describes an inking system in which a plate ^^^^^^ of an inking system, illustrating those parts 
cylinder is inked by a plurality of ink application rollers. 20 which are close to the plate cylinder of a rotary offset 
The ink application rollers, in turn, receive ink over two pnnting machme, with the rollers m engaged position; 
roller trains. To permit change-over, or to engage and ^iL^ * .« , 

disengage the inking system, one further roller can be , ^P J illustrates the system of FIG. 1 with the rol- 
pivoted or tipped about a roller which is joumalcd in disengaged or removed position, 

fixed bearings, maintained in a predetermined position ^5 ^ The mking s)^tem 2 supphes ink to a plate cylmder 1 
in the frame. Such roller trains have disadvantages in applying ink from an ink trough (not shown) and, for 
that it is difficult to replace certain rollers without disas- ^'^^"f^^' .^^^^^^^ \f^, which supphes the mk neces- 
semblingtheentirerollertrain,and particularly without ^'^^"S .^^ P'^*^ ^^^t^^^^- P^^^^ 

disassembling the rollers which hide the inner ones, or ^^.^^^ ^5 be used in accordance 

the ones covered thereby. Thus, maintenance and/or '^'^t'^Cf^^^ TT a^u Tu""^^^ 

, - r It 1- *t. * system itself is generally known, and thus not shown in 

exchange of sonie of the rollers beneath outer ones is j The ink derived from the ink trough is 

difficult, time-consuming, and expensive. ^pp^^ ^ ^U^^ 3 ^ ^^^^ 

THE INVENTION tion rollers 4 and 5 to an application roller 6 which 

. , , . , „ . - . . .35 provides ink for the plate cylinder 1. This ink train is 

It IS an object to provide a roller tram which permits j^^^^j^^ -^^ ^ ^ ^l^^ i„ 

disassembly or adjustment of any one of the rollers engagement with the plate cylinder 1. 
thereof, even though the particular roller may be hid- ^ ^^j^ j^^j^ p .filing contact with the ink 
den beneath or behmd another one and without disas- roller 3. Ink roller 3 may be a milling roller, and ink is 
semblmg the outer or covering roller, or roller set or 40 ^^^^^^ to further ink rollers 7 and 8, and from there on 
^°^P' . . a milling roller 9. Two secondary application rollers 10, 
Briefly, a first beanng plate is provided, secured to an jj are in engagement with the milling roller 9 which, 
outer roller which is maintained m position. The first together Avith the application roller 6, provides for uni- 
beanng plate can be pivoted or tilted or rocked about fomi inking of the plate cylinder 1. 
the axis of rotation of this outer roller. At least one 45 jhe secondary ink appUcation roller 11 is positioned 
roller is retained in the first bearing plate, and in surface inwardly of the rollers 7, 8, 9 and 10, and is therefore 
engagement with the outermost roller. The bearing hidden behind the rollers. Roller 11 may be termed an 
plate, further, retains a second bearing plate thereon, inner roller, and access thereto is impeded by the other 
which is relatively rotatable with respect to the first rollers as well as by the milling roller 9. Thus, the sec- 
one, the second bearing plate supporting at least one 50 ondary roller 11 cannot be serviced or exchanged or 
inner roller Positioning control elements are provided adjusted without removing the outer rollers 8, 9, 10 and, 
secured to the first bearing plate and defining the po&i- preferably, also roller 7, which together impede access 
tion of the second bearing plate, and the relative posi- to the roller 11. Roller 10, of course, can readily be 
tion of the roller or rollers secured thereto. The first exchanged and serviced, and its adjustment position 
bearing plate also has positioning elements associated 55 easily controlled by an adjustment element 12, for ex- 
therewith, permitting rocking or pivoting of the first ample a pneumatic or hydraulic cylinder-piston ar- 
bearing plate about the axis of rotation of the outermost rangement, which permits engagement and disengage- 
roller to such an extent that, thereby, the inner rollers ment of the cylinder 10 with the surface of the plate 
which are secured to the second bearing plate become cylinder 1. 

accessible. 60 . In accordance with the invention, the milling roller 9 

The roller train has the advantage that those rollers is secured in bearings 21 in the side walls of the machine 

which, in normal operation, are not readily accessible (not shown), and thus fixed in position. A first, or outer 

still can be removed or reached without substantial plate 13 is provided, rotatable or pivotable about the 

disassembly time, since it is no longer necessary to disas- bearing bushings of the milling roller 9. The outer, or 

semble the outer rollers in order to reach, for example, 65 first bearing plate 13 is used to receive the bearings of 

an inner one for replacement because of wear, or for the rollers 7 and 8. Additionally, plate 13 supports a 

maintenance, or for adjustment. Further, the system is second, or inner bearing plate 14. The second or inner 

particularly simple to service and to adjust since the bearing plate 14 is rotatable relative to the outer or first 
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plate 13 about the axis of rotation of the milling roUer 9, 
for example about the outer bearing bushing thereof. 

A similar arrangement^ the mirror image of that de- 
scribed, is located at the other axial ends of the rollers. 
The bearing plate 14, located at the end feces of the 
milling roller 9 receive thel^earings for the secondary 
ink application roller 11. To properly position the sec- 
ondary ink application roller 11 in the desired location 
on the plate cylinder, bearing plate 13 has a positioning 
element 15 associated therevvidi, for example a hydrau- 
lic or pneumatic piston-cylinder positioning element 
secured on plate 13, which permits lifting the bearing 
plate 14 and with it the secondary application roller 11 
off the plate cylinder 1 or, alternatively, in engagement 
therewith; positioned movement of the positioning ele- 
ment 15 coupled to the inner bearing plate 14 is indepen- 
dent of rocking or pivoting movement of the outer 
bearing plate 13 which carries element 15. 

The bearing plate 13 can be pivoted together with the 
bearing plate 14 by a further positioning element 
formed by components 16, 17, 18, 19 to pivot the outer 20 
bearing plate 13 in clockwise direction about the milling 
roller 9 so that, in a limiting position, the bearing roller 
111 and its adjustment position, is readily accessible — 
see FIG. 2. This permits, for example, removal of ser- 
vicing of the roller 11 without the necessity of disassem- 25 
bly of any one of the other rollers of the system. 
~, rJThe locating arrangement for the outer, or first plate 
134ncludes a guide rod 16 which is pivotably linked to 
ttg bearing plate 13 with one end thereof. The other 
^nd of the guide rod 16 is threaded and is guided in a 
rdtatable holder 17 which is fixed in position, for exam- 
^ on the frame (not shown) of the machine. Adjust- 
il^t or positioning nuts 18, 19 are threaded on the 
^rde rod 16 at both sides of the holder 17 so that the 
p'bfiition of the guide rod 16 can be predetermined. 
^fOperation: To carry out maintenance work, nut 19 is 
Iggsened and, upon rotation of holder 17, the first or 
outer plate 13, and with it the inner plate 14, is rocked 
f|om the position shown in FIG. 1 to the position shown 
ip-FIG. 2, where the secondary ink application roller 11 
il!=feadily accessible. After carrying out the necessary 40 
itllntenance work on the secondary ink application 
roller 11, for example exchange, finishing of the surface 
tSereof, or the like, and while the roller train is in the 
F^Jition of FIG. 2, the position of the adjustment nut 19 



the roller train B, with dual support plates, merely in 
form of a right-for-left reversed mirror image. 

Various changes and modifications may be made 
within the scope of the inventive concept. 

I claim: 

1. In combination with a printing machine having a 
plate cylinder (1), 

an ink train system having 

an ink distribution roller means (7, 8); 

two application rollers (10, 11) positioned in circum- 
ferentially offset location about the circumference 
of the plate cylinder, whereby one roller (11) will 
be located behind the other roller and thereby form 
an inner roller (11) of the ink train system; 

an ink transfer roller (9) in engagement with both said 
application rollers (10, 11), and further in engage- 
ment with the ink distribution roller means (7, 8); 

and bearing means (21) locating the ink transfer roller 
in a fixed position on a frame of the machine, 

compri^g, 

a first outer support plate (13) pivotally mounted to 
pivot about the axis of rotation of said bearing 
means (21), said first outer support plate securing 
thereon the ink distribution roller means (7, 8); 

a second, inner support plate (14) pivotally mounted 
to pivot about the axis of rotation of said bearing 
means independently of pivoting movement of said 
outer support plate, said second, inner support 
plate securing thereon the inner roller (11); 

first operating means (16-19) coupled to the first 
outer support plate (13) to effect and control pivot- 
ing movement thereof about the axis of rotation of 
the transfer roller (9); 

and means to render the inner application roller (11) 
accessible from behind the outer application roller 
(10) including second operating means (15, 20) 
coupled to the second, inner support plate (14) and 
secured to the first outer support plate (13) to con- 
trol relative positioning of the inner roller (11) with 
respect to the plate cylinder (1) while permitting 
rolling movement about the circumference of the 
transfer roller (9) upon pivoting or tipping the first, 
outer plate (13) about the axis of rotation of the 
transfer roller under command of said first operat- 
ing means. 

2. System according to claim 1, wherein said ink train 



if *e-established. This insures that the roller 7 will, upon 45 system further includes an ink supply roller (3) and 



cMnge-over to the position of FIG. 1, have the same 
distance or engagement pressure with respect to roller 3 
which it had prior to pivoting the entire system from 
the position of FIG. 1 to the position of FIG. 2. 

Individual fine adjustment of the ink application rol- 50 
ler 11 is carried out by an adjustment button 20, associ- 
ated with the, preferably pneumatic, lifting or disen- 
gagement device 15. As can be seen in FIGS, 1 and 2, 
the position of the secondary ink application roller 11 
with respect to the plate cylinder, once determined by 
the adjustment knob 20, is not changed when the plates 
are pivoted about the bearing 21 of the milling roller 9. 
This substantially simplifies adjustment of the second- 
ary ink application roller 11, and hence results in sub- 
stantial saving of time. Further, adjustment or mainte- 
nance work on the roller 8 of the roller train B is simpli- ^ 
fied since this roller also becomes freely accessible 
when the roller train is pivoted or tipped into the posi- 
tion shown in FIG. 2. Roller 8, likewise, can be readily 
exchanged or its radial position adjusted, as well 



roller elements (4, 5, 6) applying ink from the ink supply 
roller (3) to the plate cylinder, 
and wherein said ink distribution roller means (7, 8) 
comprises an ink distribution roller (7) in engage- 
ment with said distribution roller (3) when said 
outer plate (13) is pivoted for engagement position 
of the respective ink distribution roller (7) and said 
ink supply roller (3) with each other. 

3. System according to claim 2 wherein said transfer 
roller (9) comprises a milling roller. 

4. System according to claim 1, wherein said ink train 
system includes an ink supply roller (3); 

and wherein said first operating means comprises 
adjustable means (17, 18, 19) positioning the ink 
distribution roller means (7, 8) with respect to said 
ink supply roller (3) in predetermined location. 

5. System according to claim 4, wherein said adjust- 
able means comprises a stop means (18, 19) cooperating 
with a fixed stop (17) located on the frame of the ma- 
chine to position the rollers moved upon pivoting 



known, for example by an eccentrically located bearing 65 movement of the outer plate with respect to the ink 

or the like. supply roller and said plate cylinder in predetermined. 

Roller train A has been shown in its simplest standard adjusted location, 
form; it of course, can also be constructed similarly to ♦ * ♦ ♦ » 




\ 

I 



I 



United States Patent [i9] 

Simeth 



[11] 4,399,767 
[45] Aug. 23, 1983 



[54] VARNISHING UNIT IN THE DELIVERY 

UNIT OF A SHEET-FED ROTARY PRINTING 
PRESS 

[75] Inventor: Qaiis Simeth, Offenbach am Main, 
Fed Rep. of Germany 

[73] Assignee: MAJ4,-Roland Druckmaschinen 
Aktiengesellschaft, Fed. Rep. of 
Germany 

[21] Appl. No.: 386,656 

[22] Filed: Jun. 9, 1982 

Related U.S. Application Data 

[63] Continuation-in-part of Set. No. 374,150, May 3, 1982, 
abandoned. 

[30] Foreign Application Priority Data 

May 6, 1981 PEJ Fed. Rep. of Germany 3117855 

[51] IntCM B05C 11/00 

[521 VS. CI 118/46; 101/232; 

118/236; 118/239; 118/249 

[58] Field of Search 118/46, 236. 239, 249; 

101/232 

[56] References Cited 

U.S. PATENT DOCUMENTS 

3.931,791 1/1976 Preuss ct al 1 118/236 

FOREIGN PATENT DOCUMENTS 

1930317 1/1970 Fed. Rep. of Germany . 
2020584 2/1972 Fed. Rep. of Germany . 
2345183 8/1974 Fed. Rep. of Germany . 

Primary Examiner— Evon K, Lawrence 



Attorney, Agent or jF7rm— Leydig, Volt, Osann, Mayer 
& Holt. Ltd. 

[57] ABSTRACT 

An apparatus for varnishing a sheet being fed from a 
sheet fed printing press into a delivery unit, the sheet 
being conveyed by an endless loop conveyor made up 
of a pair of laterally spaced conveyor chains. Cross 
members extend between the chains at regular intervals 
carrying grippers for the leading edge of successive 
sheets. The chains are guided to form a delivery run and 
a return run spaced apart and generally parallel to one 
another. An applicator cylinder is journal led between 
the runs having an axial length which is shorter than the 
lateral spacing between the chains. A plate cylinder 
joumalled in the frame outside of the return run is in 
rolling engagement with the applicator cylinder for 
supplying a varnish film thereto. A backing cylinder 
journalled in the frame outside of the delivery run is in 
rolling engagement with the applicator cylinder. The 
circumference of the cylinders equals the spacing be- 
tween successive cross members and grippers. The ap- 
plicator, plate, and backing cylinders have respective 
longitudinal grooves sufficiently large to provide free 
passage for the cross members and associated grippers. 
The cylinders are driven synchronously with the con- 
veyor chains so that a sheet passing on the grippers is 
engaged between the applicator and backing cylinders 
for application of varnish to the sheet. The conveyor 
speed is less than the press speed in a predetermined 
ratio. The cylinders have a diameter less than the diame- 
ter of the cylinders in the associated press unit in the 
same ratio. 

10 aaims, 5 Drawing Figures 
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description and upon reference to the drawings in 
VARNISHING UNIT IN THE DEUVERY UNIT OF which: 

A SHEET-FED ROTARY PRINTING PRESS FIG. 1 is an elevational view, somewhat diagram- 
matic, of a delivery unit for a printing press incorporat- 

This application is a continuation-in-part of applica- 5 ing provision for varnishing in accordance with the 

tion Sen No, 374.150, filed May 3, 1982, abandoned. present invention. 

It is known to modify a damping unit in the last print- FIG. la is a partial top view of the delivery unit 

ing unit of a printing press to apply varnish to a printed shown in FIG. 1 looking down along the line la~-Ja 

sheet. It is also known to use a separate varnishing unit therein. 

in the path of the sheets being conveyed from the print- 10 FIG. lb is a fragment showing free passage of cross 

ing press to the delivery unit. member and grippers in the return run. 

German Pat. No. 2,020,584 shows application of var- PIG. 2 is an enlarged view of a portion of FIG. 1. 
nish by the dampening unit of the last printing unit, by FIG. 3 is a further enlargement showing the provi- 
a varnishing unit on the last blanket cylinder and by a sion for throw-off of the backing cylinder and the simul- 
varnishing unit on a separate sheet guide cylinder. In taneous insertion of a sheet guide segment, 
each case, however, varnishing is at the expense of the While the invention has been described in connection 
last printing unit in the press which must be cut out or "^^^ ^ preferred embodiment, it will be understood that 
modified. An additional printing unit for the application ^ ^° limited to the particular embodi- 
of varnish downstream of the last ink printing unit re- shown but intend, on the contrary, to cover the 
quires two additional transfer stations, which is quite ^0 various alternative and equivalent constructions in- 
costly in addition to complicating the construction and ^^".^^^ ^'^^^^^ the spirit and scope of the appended 
maintenance of the machine. claims. 

German Pat. No. 2,345,183 describes a varnishing Turning now to FIG. 1 of the drawings there is 

unit which is mounted in the delivery unit instead of in ^^own, in diagrammatic form, a lithographic printing 

the printing unit. However this requires an additional press unit 10 havmg the usual plate cylin^^^ 

sheet transfer comprising a transfer and take-off drum cylinder 12 and impression cyhnder 13 This unit, either 

with grippers and control means. Again, the machine is ^^fj^^ ^^^^ preceding press units, 

y quite complicated and costly. achieves printing on at le^t one side of the sheet, the 

.0 German Pat. No. 1,930,317 teaches the possibility of 'l^^' ^^""f ^'^^^^^^^^ ^'J' P""^*"^ 

T: conveying printed sheets through a numbeVof printing ^^arges into a conveyor 20 having an mput drum 21 and 

units successively in one gripper operation by means of ?Tn h fT^""" r V' ^[ 

•yi « * ^ f t. • laterally spaced closed loops of conveyor chain 23 

. a transportation system consisting of chains, gnppers ^^^^^ are trained around sprockets on the drums, the 

y .and guides. However this ,s a costly system since it ^^ains being guided between the drums along guide 

acquires large reversing wheels at the ends of the ma- 35 ^^j,, ^4 (see alio FIG, 2). Extending between the loops 

::chme to enable the empty run of the transportation ^^ain 23 are cross members 25 which are spaced at 

^ system to be returned beneath the pnntmg umts. ^qual intervals along the entire length of the chain, the ' 

P It IS, according y, an object of the present invention ^ross members carrying pairs of gripped 26 which grip 

^ to provide a simple and readily accessible arrangement ^nd transport the leading edges of successive sheets. 

;^ for accurate-register varnishing which can be incorpo- 40 jhc conveyor chains are supported to form a relatively 

rated m the delivery unit of the sheet fed printing press straight and parallel delivery run 27 leading from the 

i n without any appreciable expense in terms of space and p^ess unit to the pile P and an idle or return run 28. 

r. material, while the pnntmg units of the machine are not accordance with the present invention an applica- 

. ; required to be modified or disabled and hence are al- tor cylinder is journalled in the frame 30 of the delivery 

|^=^:ways available for prmting. It is a related object to 45 unit between the runs 27, 28 and having an axial length 

^-provide means for achieving accurate-register varnish- which is shorter than the lateral spacing between the 

ing which does not require the use of auxiliary transfers chains. A plate cylinder journalled in the frame outside 

f^-^by transfer drums of the like and during which the of the return run 28 is in rolling engagement with the 

varnishing takes place as a sheet follows a straight line applicator cylinder. A backing cylinder is journalled in 

conveyance path. 50 the frame outside of the delivery run 27 for rolling 

It is more particulariy an object of the invention to engagement with the applicator cylinder. The circum- 

provide a varnishing means for use in a delivery which ference of the plate cylinder, applicator cylinder and 

employs a minimum number of parts, which is easily backmg cylinder is the same and equal to the spacing 

installed and serviced with convenient access, and between successive gnppers or cross members. At least 

which is capable of being economically installed in new 55 the applicator cylinder has a longitudinal groove of 

delivery units or, on a retrofit basis, in units already m sufficient size to provide free passage for the cross mem- 

the field to provide the advantages of varnishing at bers and their associated grippers. The cylinders are 

lowest possible cost. driven in synchronism with the conveyor chains so that 

It is still another object of the present invention to . a sheet passing on the grippers is engaged between the 

provide a device of the type described which is highly 60 applicator and backing cylinder for application of a film 

compact,, a device in which both the delivery run and of varnish to the face of the sheet, 

return run of the conveyor have free passage through a Thus, referring to FIGS. 1 and 2, an applicator cylin- 

groove in the applicator cylinder without necessity for der 31 is journalled in the frame 30 of the delivery unit 

any special synchronizing means, and in which the cyl- between the runs 27, 28, the applicator cylinder having 

mders are so arranged as to facilitate impression adjust- 65 an axial length which is shorter than the lateral spacing 

ment and throw off. between the chains (see FIG. la). For furnishing a film 

Other objects and advantages of the invention will of varnish to the apphcator cylinder a plate cylinder 32 

become apparent upon reading the attached detailed is provided, the cylinder being journalled outside of the 



return riin 28, For applying back up as the sheet is en- 
gaged by the applicator cyhnder, a backing cylinder 33 
is located outside of the delivery run 27. 

A varnish fountain 34 acts as a source of varnish for 
the plate cylinder 32. The plate cylinder 32 carries 
plates (not shown) which accurately determine the area 
of the applicator cylinder to which varnish is supplied 
which, in turn, determines the area over which varnish 
is applied to the sheet S. The cylinders have respective 
shafts 37, 38 and 39. As stated, the circumference of 
each of the cylinders is equal to the spacing L of the 
successive grippers and cross members. The cylinders 
and conveyor have a common drive 40. 

The conveyor drive connection 20a which drives the 
conveyor 20 is such that the speed of the conveyor is 
less than press speed in a predetermined ratio. The ap- 
plicator cylinder 31, plate cylinder 32 and backing cyl- 
inder 33 have a diameter and surface speed which is less 
than the- diameter and surface speed of the cylinders in 
the associated press unit 10 in the same ratio. 

In carrying out the invention the applicator cylinder 
31 is provided with a groove 41 large enough to provide 
free passage for the cross members 25 and the grippers 
26 thereon in the delivery run 27. The plate cylinder 32 
and backing cylinder 33 have mating grooves 42, 43 
respectively which are preferably of similar span. 
^Jn operation, with the cylinders 31-33 driven in syn- 
dy-onism with the conveyor chains, the cross members 
£^ grippers pass freely between the cylinders 31» 33 
g^nd a sheet S, passing on the grippers is engaged be- 
^een the applicator and backing cylinders for applica- 
tion of a film of varnish to the face of the sheet. When 
l|l|e sheet leaves the cylinders 31, 33 it passes to a posi- 
tjoii above the delivery pile P where the grippers are 
refeased by an automatic gripper release mechanism 44 
sfihat the sheet is deposited on the pile. The grippers 
ttas return empty over the upper, or return run 28 of 
tlie conveyor. 

^- In accordance with one of the aspects of the inven- 
t|oii in its preferred embodiment, the spacing between 
tjfe delivery run 27 and the return run 28 is less than the 
diameter of the applicator cylinder 31 so that the appli- 
cator cylinder is more or less symmetrically overlapped 
by .each of the runs. The length of the conveyor deliv- 
^ and return loop defined by the applicator cylinder, 
dbd indicated at CD in FIG. 1, is preferably equal to 
Mv + L/2 where N is a low integer and L is the gripper- 
to-gripper spacing so that the cross members and grip- 
pers passing in the return run are freely and idly accom- 
modated in the groove 41 of the applicator cylinder and 
in the mating groove 42 of the plate cylinder which 
rotate in synchronism with one another. This condition 
of idle accommodation is shown in FIG. lb. In short, 
the successive cross members and grippers are accom- 
modated m the groove 41 of the applicator cylinder 31 
in both the delivery and return directions resulting in a 
high degree of compactness of the assembly. The fact 
that the three cylinders 31, 32 and 33 are of a diameter 
less than the diameter of the cylinders in the regular 
printing press unit 10 similarly contributes to compact- 
ness. 

For the purpose of adjusting the plate cyiinder 32 
back and forth with respect to the applicator cylinder 
31, an eccentric sleeve 52 is provided. Moreover, for 
adjusting the backing cylinder in a direction toward and 
away from the applicator cylinder, a similar eccentric 
sleeve 53 is provided. Such sleeves, having operating 
handles 54, 55 respectively, are duplicated at the oppo- 
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site ends of the cylinders. Slight rocking movement of 
the sleeve 52 increases, or decreases, the impression of 
the plate cylinder with respect to the applicator cylin- 
der, while rocking the eccentric sleeve 53 of the back- 

5 ing cylinder, on the other hand, provides independent 
control of the impression between the backing and ap- 
plicator cylinders. 

In accordance with one of the detailed aspects of the 
present invention the backing cylinder 33 is mounted 

10 upon a swingable throw-off linkage for swinging be- 
tween a working position in which the backing cylinder 
is in engagement with the applicator cylinder and a 
retracted position in which the backing cylinder is 
spaced at least 20 millimeters away from the applicator 

15 cyiinder. The linkage in the present instance, generally 
indicated by the numeral 60 (FIG. 3), includes a first 
arm 61 which mounts the shaft 39 of the cylinder, a 
second or actuating arm 62, and an intermediate link 63. 
The arms 61, 62 are pivoted to the frame of the machine 

20 at pivots 65, 66 respectively, while the arm '62 is con- 
nected to the link 63 by a pivot 67. 

For the purpose of swinging the actuator arm 62 from 
its retracted position to the illustrated working position, 
a pneumatic or hydraulic actuator 70 is used pivoted to 

25 the frame at 71 and pinned, at 72, to the central portion 
of the arm 62. A limit stop, or reference stop, 73 defines 
the limit, of movement of the arm 62 slightly beyond 
dead center and hence the degree of extension of the 
actuator. 

30 When the actuator 70 is in its expanded state, the 
eccentric sleeve 52 is in working position but subject to 
rocking movement for control of impression as dis- 
cussed above. When the actuator 70 is, on the other 
hand, contracted, the arm 62 is drawn away from the 

35 stop 73 and the elements comprising the linkage 60 
retreat to the retracted positions 61', 62' and 63' shown 
by the dotted lines in FIG, 3. Using the geometry 
shown, the backing cylinder will be withdrawn from 
the applicator cylinder by an amount which substan- 

40 tially exceeds 20 millimeters. 

As a further feature of the invention the throw-off 
mechanism includes a sheet guide segment with means 
for interposing the segment between the backing cylin- 
der and the applicator cylinder as the backing cylinder 

45 is retracted, so that the sheet is not pressed into engage- 
ment with the applicator cylinder and does not receive 
any varnish. Tlius, referring again to FIG. 3, the sheet 
guide 80 normally consists of two spaced sections 81, 82 
having a gap between them enabling the backing and 

50 applicator cylinders 31, 33 to engage one another In 
carrying out the invention a bridging segment 83 is 
provided mounted on the plunger of an auxiliary actua-- 
tor 85 so that the segment 83 normally occupies its 
retract;ed position but, upon extension of the actuator. 

55 85, occupies its bridging position 83' shown by the dot- 
ted outline. 

The movements of the actuators 70, 85 may be coor- 
dinated by connecting them in a hydraulic circuit gener- 
ally indicated at 90 having a spool valve 91 connected 

60 to a source of pressurized fluid 92 and to a sump 93. tn 
the condition of the mechanism illustrated in FIG. 3 the 
actuator 70 is pressurized for extension and the actuator 
85 is pressurized for retraction, which is the operating 
condition. When it is desired to retract the blanket cyl- 

65 inder, the spool in the valve 91 is shifted into the dotted 
"disable'* position in which the actuator 70 is pressur- 
ized for retraction and the actuator 85 is pressurized for 
extension. When it is desired to retract the backing 
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cylinder, the spcx)l in the valve 91 is shifted into the gitudinal groove sufficiently large to provide free pas- 
dotted "disable" position in which the actuator 70 is sage for the cross members and associated grippers in 
pressurized for retraction and the actuator 85 is pressur- both the delivery run and the return run, means for 
ized for extension. A. restriction 95 in the line leading driving the cylinders in synchronism with the conveyor 
the actuator 85 ensures a time delay in the extension of 5 chains so that a sheet passing on the grippers is engaged 
the guide segment to permit time for the backing cylin- between the applicator and backing cylinders for appli- 
der to get out of the way. The restriction 95 is, how- cation of varnish to the sheet, 
ever^ bypassed by a check valve 96 to ensure rapid 2. An apparatus for varnishing a sheet being fed from 
retraction of the guide segment when the backing cylin- a sheet-fed printing press unit into a delivery unit com- 
der is moving back into its operating position. 10 prising, in combination, a frame, guide rails in the frame. 

The thickness ofthe film ofthe varnish applied by the a pair of conveyor chains laterally spaced from one 
applicator cylinder to the sheet is dependent, in part, another on the guide rails to form an endless loop con- 
upon the surface ofthe applicator cylinder. A minimum veyor extending from the press unit to a delivery pile, 
of varnish is applied when the surface of the applicator the chains having cross members at regular intervals, 
cylinder is smoothly polished. A maximum is applied 15 grippers at the cross members for gripping the leading 
when the applicator cylinder has a matt or "screened" edge of a sheet, the guide rails being arranged to form a 
surface. In accordance with one of the aspects of the delivery run and return run spaced apart and generally 
present invention the applicator cylinder has means for parallel to one another, an applicator cylinder jour- 
altematively mounting thereon replaceable surface ele- nailed in the frame between the runs having an axial 
ments of conforming cylindrical shape having (a) a 20 length which is shorter than the lateral spacing between 
smooth polished surface and (b) a matte surface, respec- the chains, means supported on the frame outside of the 
tively. In the simplest aspect of the invention the wrap- return run and in rolling engagement with the applica- 
around elements may be in the form of a thin metal tor cylinder for supplying a film of varnish thereto, a 
sheet (not shown) of the wrap-around type, with the backing cylinder joumalled in the frame outside ofthe 
ends of the sheet being held by any convenient flexible 25 delivery run and in rolling engagement with the appli- 
plate lockup of conventional design (also not shown). cator cylinder, the circumference of the cylinders being 
^ To facilitate clean up, separate washing units 101, 103 equal to the spacing between the successive cross mem- 
p may be mounted for bringing into engagement with the bers and grippers, the applicator and backing cylinders 
surfaces of the applicator cylinder 31 and a backing having respective longitudinal grooves sufficiently 
rt cylinder 33, respectively, It being understood that such 30 large to provide free passage for the cross members and 
^J washing units are per se well known in the art. In prac- associated grippers, means for driving the cylinders in 
tice the backing cylinder 33 is covered with a resilient synchronism with the conveyor chains so that a sheet 
; =^ blanket which may be substituted by a blanket having a passing on the grippers is engaged between the applica- 
I different degree of stiffness, as desired. The term "guide tor and backing cylinders for application of varnish to 
Hi rails" as used herein reTeres to any means which may be 35 the sheet. 

used to guide the conveyor chains along predetermined 3. The combination as claimed in claim 1 or in claim 
^ delivery and return iruns, . 2 in which the speed of the conveyor is less than press 

y= - It will be apparent that the objects of the invention speed in a predetermined ratio, the cylinders being of 
s have been amply fulfilled. The varnishing cylinders in the same diameter and surface speed, which diameter 
^■'^ the delivery accomplish accurate-register varnishing 40 and surface speed is less than the diameter and surface 
;^ cheaply, conveniently and compactly saving the ex- speed of the cylinders in the associated press unit in the 
y \ pense of a separate varnishing unit. When varnish is not same ratio. 

=™ required it is a simple matter to throw the control valve - 4. The combination as claimed in claim 1 or in claim 
■ ^ = 91 into its "disable** position, protection being automati- 2, the spacing between the delivery run and the return 
cally provided for the passing sheet. 45 run being somewhat less than the diameter of the appli- 

Li I claim: cator cylinder so that the applicator cylinder is symmet- 

apparatus for varnishing a sheet being fed from rtcally overlapped by each of the runs, the length of the 
a sheet- fed printing press unit into a delivery unit com- conveyor delivery and return loop defined by the appli- 
prising, in combination, a frame, guide rails in the frame, cator cylinder being equal to NL-f L/2 where N is a 
a pair of conveyor chains laterally spaced from one 50 low integer and L is the gripper-to-gripper spacing so 
another on the guide rails to form an endless loop con- that cross members and grippers passing in the return 
veyor extending from the press unit to a delivery pile. run are idly accommodated in the groove of the applica- ' 
the chains having cross members at regular intervals, tor cylinder. 

grippers at the cross members for gripping the leading 5. The combination as claimed in claim 1 or in claim 
edge of a sheet, the guide rails being arranged to form a 55 2 in which the means for supplying a film of varnish 
delivery run and return run spaced apart and generally includes a plate cylinder. 

parallel to one another, an applicator cylinder jour- 6. The combination as claimed in claim 1 or in claim 
nailed in the frame in a position in which it is over- 2 in which the backing cylinder is mounted upon a 
lapped by each of the runs but having an axial length swingable throw-off linkage including a toggle for 
which is shorter than the lateral spacing between the 60 swinging between a working position in which the 
chains, means supported on the frame outside of the backing cylinder is in engagement with the applicator 
return run and in rolling engagement with the applica- * cylinder with the toggle on center and a retracted post- 
tor cylinder for supplying a film of varnish thereto, a tion in which the backing cylinder is spaced at least 20 
backing cylinder journalled in the frame outside of the millimeters away from the applicator cylinder, 
delivery run and in rolling engagement with the appli- 65 7. The combination as claimed in claim 1 or in claim 
cator cylinder, the circumference of the cylinders being 2 in which the backing cylinder is mounted upon a 
equal to the spacing between the successive cross mem- swingable throw-off linkage including a toggle for 
bers and grippers, the applicator cylinder having a Ion- swinging between a working position in which the 
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backing cylinder is in engagement with the applicator 
cylinder with the toggle on center and a retracted posi- 
tion in which the backing cylinder is spaced at least 20 
millimeters away from the applicator cylinder and in 
which the throw-off mechanism includes a sheet guide 
segment with means for interposing the segment be- 
tween the backing cylinder and the applicator cylinder 



8. The combination as claimed in claim 1 or claim 2 in 
which the applicator cylinder has a smooth polished 
surface. 

9. The combination as claimed in claim 1 or claim 2 in 
which the applicator cylinder has a matte surface. 

10. The combination as claimed in claim 1 or claim 2 
in which the applicator cylinder has means for alterna- 
tively mounting thereon replaceable surface elements of 
conforming cylindrical shape having (a) a smooth pol- 



as the backing cylinder is retracted so that the sheet is 

held safely away from the applicator cylinder free of ]0 ished surface and (b) a matte' sTrface/re^^ 
transfer of any varnish therefrom. 
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[57] ABSTRACT 

A coating apparatus comprising a support assembly, a 
support moving mechanism for pivotally moving the 
support assembly about a horizontal axis, an applicator 
supported by the support assembly upwardly and 
downwardly movably, a position detector for detecting 
the raised or lowered position of the applicator, a pair of 
distance sensors attached to the support assembly and 
arranged one above the other at a distance for detecting 
the distance from the work surface to be coated, and a - 
control unit connected to the position detector and to 
the distance sensors for causing the support moving 
mechanism to pivotally move the support assembly in 
response to detection signals from one of the distance 
, sensors closer to the applicator to hold the applicator at 
a substantially constant distance from the work surface. 
Even when curved in the direction of the height, the 
work surface can be coated uniformly because the sub- 
stantially constant distance is maintained between the 
applicator and the work surface. 

6 ClaimS} 12 Drawing Figures 
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FIG. 9 
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FIG. 8 is a diagram showing the control circuit of the 
COATING APPARATUS coating apparatus; 

FIG. 9 is a diagram showing operating positions of 
The present invention relates to a coaling apparatus, the applicator; 
and more particularly to a coating apparatus suitable for 5 FIG. 10 is a now chart showing a control process for 
applying a coating composition to the shell plating of coating operation; 

ships during docking. FIG. 11 is a diagram showing coating cycles; and 

Laid-Open UK patent application GB 21 10647A dis- FIG. 12 is a fragmentary side elevation showing an- 
closes a coating apparatus including support means other embodiment of the invention, 
which is mounted on a running truck horizontally mov- 10 With reference to FIG. 1, a truck 1 is adapted to run 
able along the surface to be treated and which supports horizontally alongside a hull in a dock over the entire 
an applicator upwardly or downwardly movably. The length of the hull by being guided by upper and lower 
support means is pivotally movable about a horizontal rails 3 extending along a side wall 2 of the dock; The 
axis by a device which is controlled by an operator, running truck 1 is provided with a crane 4. The crane 4 
whereby the applicator can be held somewhat at a con- 15 comprises a rotary support 5 mounted on an upper 
stant distance from the work surface which is curved in pordon of the truck 1 and rotatable about a vertical axis, 
the direction of height. While being reciprocated be- a pivotal arm 7 supported by the rotary support 5 and 
tween an upper limit position and a lower limit position, pivotally movable about a horizontal axis by a hydraulic 
the applicator sprays a coating composition onto the cylinder 6, and a rotatable plate 9 supported by a hori- 
work surface for coating. 20 zontal arm 8 which is held always in a horizontal posi- 

However, because the support means moving device tion to the free end of the pivotal arm 7, the plate 9 
is operated by the worker, the known coating apparatus being rotatable about a vertical axis. Ultrasonic sensors 
requires skill in holding the applicator at a constant 10 mounted on opposite ends of the rotatable plate 9 are 
distance from the work surface, while even a skilled used for causing the plate 9 to follow the horizontal 
worker has difficulties in maintaining the constant dis- 25 curve of the outer side surface of the hull, 
tance at all times between the work surface and the With reference to FIGS. 2 to 8, support means 11 is 
rjipphcator which is continuously moved .upward and mounted on the rotatable plate 9. The support means 11 
^^iiownward, thus failing to assure uniform coating. chiefly comprises a pair of pivotal rods 14 rotatably 

;^ An object of the present invention is to provide an attached by a horizontal pivot 13 to opposite sides of the 
r^^^pparatus by which even curved surfaces can be coated 30 lower end of a frame 12 fixedly mounted on the rotat- 
Uiniformly and full-automatically. able plate 9, a first support member 16 rotatably con- 

, To fulfill this object, the present invention provides a nected to the free ends of the pivotal rods 14 by a hori- 
5- coating apparatus comprising support means, support zontal pivot 15 and in the form of a channel member 
'.jnoving means for pivotally moving the support means which is elongated generally vertically, and a second 
^=^bouT a horizontal axis, an applicator holder supported 35 support member 17 supported by the first support mem- 
:~|>y the support means upwardly and downwardly mov- ber 16 movably longitudinally thereof and similarly in 
yably and supporting applicator means, holder drive the form of a channel member which is elongated gen- 
„ means for moving the applicator holder upward and erally vertically. 

^.^ownward, position detecting means for detecting the Each of the pivotal rods 14 is fixedly provided at its 
fjaised or lowered position of the applicator holder or 40 upper end with a front bolt 18 and a rear bolt 19 which 
y |he applicator means, a pair of distance detecting means extend away from each other. When the front bolt 18 is 
^^^ttached to the support means and arranged one above inserted through a hole formed in a front bracket 20 at 
; ^^e other at a distance for detecting the distance from the upper end of the frame 12, with an unillustrated nut 
^lie work surface to be coated, and control means con- screwed on the bolt, the pivotal rod 14 can be retained 
i jected to the position detecting means and to the dis- 45 in a forwardly inclined position (shown in solid lines in 
Uance detecting means for causing the support moving FIG. 5), When the rear bolt 19 is inserted through a 
\ means to pivotally move the support means in response hole formed in a rear bracket 21 at the upper end of the 
to detection signals from one of the distance detecting frame 12, with an unillustrated nut screwed on the bolt, 
means closer to the applicator means to maintain a sub- the pivotal rod 14 can be held in a rearwardly inclined 
stantially constant distance between the applicator 50 position (shown in phantom lines in FIG. 5). 
means and the work surface. A hydraulic cylinder 22 is provided between the 

Various features and advantages of the present in ven- pivotal rod 14 and the first support member 16. The first 
tion will be readily understood from the embodiments support member 16 is pivotally movable with the see- 
to be described below with reference to the accompany- ond support member 17 by operating the hydraulic 
ing drawings, in which: 55 cylinder 22. 

FIG. 1 is an overall perspective view showing a coat- A movable member 23 is provided between the first 
mg apparatus embodying the invention; ^ support member 16 and the second support member 17 

FIG. 2 is a side elevation showing support means ■ and has engaging wheels (such as sprockets) 24. First 
included in the coating apparatus and provided with an and second engaging rails 25, 26 are attached to the 
applicator; 60 opposed faces of the support members 15, 16, respec- 

FIG. 3 is a front view showing 'the support means; tively. The engaging wheels 24 on the movable member 
FIG. 4 IS a plan view of the support means; 23 are in engagement with these rails 25, 26. Connected 

FIG- 5 is a fragmentary enlarged view of the support to opposite ends of the movable member 23 are a first 
"^^fA' a ■ which is reeved around sprockets 27, 28 

FIG. 6 IS a view showing the support means as it is 65 mounted on opposite ends of the first support member 
seen in the direction of line VI-VI in FIG. 2; 16 and a second roller chain 32 which is reeved around 

FIG. 7 is a diagram for illustrating the upward or sprockets 30, 31 on opposite ends of the second support 
downward movement of the applicator; member 17. The second roller chain 32 is connected 
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also to an applicator holder 32 carrying applicators 33. above the central position, the distance signal from the 
The sprocket 28 at the lower end of the first support 16 first sensor 50A is compared with a preset distance 
IS coupled through sprockets 35 to 38 and chains 39, 40 value. For example if they are found to be away from 
to a hydraulic motor 41 fixed to the first support mem- the hull side outer surface by too large a distance, a 
ber 16. Accordingly when the motor 41 moves the 5 signal is given to the electromagnetic change-over 
movable member 23 a distance 1 relative to the first valve 61 of the cylinder 22 to bring the first sensor 50A, 
support member 16 as seen in FIG. 7, the second sup- i.e., the applicators 33, to a position at the preset dis- 
port member 17 moves the same distance 1 in the same tance from the outer surface, whereby the means 11 is 
direction relative to the movable member 23, and at the inclined forward. If the applicators 33 are positioned 
same time, the holder 34, i.e., the applicator 33 attached 10 too close to the hull outer surface, a signal is of course 
thereto, move the same distance 1 in the same direction ' delivered to the valve 61 for moving them away from 
relative to the second support member 17. In other the hull. Further when the applicators 33 are located 
words, the applicators 33 move three times the distance below the central position, the second sensor SOB func- 
of movement of the movable member 23. tions to control the support means in the same manner 

The holder 34 is movable along a pair of guide rails: 42 1 5 as above. In this way, a substantially constant distance is 
fixed to the second support member 17. The applicators maintained between the applicators 33 and the side 
33 (such as spray guns for a coating composition) are outer surface of the hull over the entire path of travel of 
fixed to a horizontal rotary shaft 45 supported by bear- the applicators. This eliminates irregularities in the 
mgs 44 on the holder 34. A first air cylinder 47 has a coating that could result from variations in the spraying 
piston rod 47a which is connected to the rotary shaft 45 20 distance, 

by a link 46. Fixed to the first air cylinder 47 is a second The pivotal movement of the applicators 33 is con- 
air cylmder 48 having a piston rod 4Sa which extends in trolled in the manner to be described below with refer- 
a direction opposite to the piston rod 47a The piston ence to FIG. 9. Along the path of upward-downward 
rod 48a IS rotatably connected to a bracket 49 on the movement of the applicators 33, rising limit position, 
holder 34. The applicators 33 are adapted to be brought 25 spraying upper limit position, upward pivoting position, 
to their pivoted central position when the piston rod central position, downward pivoting position, spraying 
of the first air cylinder 47 is retracted, with the lower limit position and lowering limit position are set 
piston rod 48a of the second air cylinder 48 extended. for the applicators from above downward in the order 
Accordingly, when the piston rod 47a of the first cylin- mentioned. Encoded values corresponding to these 
^er 47 is extended, the applicators 33 are pivoted down- 30 positions are stored in a memory of the CPU 60 as XI to 
Wgrd, while the retraction of the piston rod 48^ of the XI. Under the control of the CPU 60, a coating compo- 
iepond cylmder 48 pivotally moves the applicators 33 sition is sprayed from the applicators 33 within the 

range of X2 to X6. Between XI and X3, the applicators 
SjJpper and lower ultrasonic sensors 50A, 50B for 33 are directed upward within an upward angular range 
dp|ecting the distance from the side outer surface of the 35 of 45 degrees. Between X5 and X7, the applicators* 33 
M\ (work surface to be coated) are attached to the arc directed upward within a downward angular range 
Upper and lower ends of the second support member 17. of 45 degrees. The applicators 33 are operated in this 
further as seen in FIG. 6, the first support member 16 mode by controlling the hydraulic motor 41, the air 
ipprovided with an input shaft 54 which is coupled cylinders 47, 48 and the composition feeder 65. Accord- 
^ough sprockets 51, 52 and a chain 53 to the hydraulic 40 ingiy, between X2 and X3, as well as between X5 and 
i^tor 41 for moving the movable member 23 upward X6, the coating composition is sprayed from the appli- 
9^.ciownward. The sprocket 51 is driven by the motor cators 33 while they are being pivoted at all times. The 
41 through the sprockets 35, 36 and chain 39. Mounted coating composition- is therefore applicable uniformly 
^^the midportion of the input shaft 54 are a first cam over the entire coating range without producing any 
iggte 56 for actuating a first limit switch 55 for detecting 45 coat of increased thickness in the vicinity of the rising 
t^Jt the applicators 33 are positioned above the central upper limit position or the lowering limit position, 
position in the range oftravel thereof, and a second cam Actual coating sequence will be described below 
plate 58 for actuating a second limit switch 57 for de- chiefly with reference to FIGS. 9 and 10. When the 
tectmg that the applicators 33 are below the central start button (not shown) is depressed, an encoder value 
position. A rotary encoder 59 is mounted on one end of 50 E representing the position where the applicators 33 are 
the mput shaft 54 for detecting the position of the appli- then located is fed to the CPU 60 and compared with 
cator 33 during the travel thereof. X4, If the encorder value E is greater than X4, i.e., if the 

As seen m FIG. 8, the signals from the sensors 50A, applicators are positioned below the central position; an 
50B, the hmit switches 55, 57 and the encoder 59 are all instruction for lowering mode D is set in a register R in 
fed to a central processing unit (CPU) 60. In response to 55 the CPU 60, causing the applicator 33 to start lowering 
such signals, the CPU 60 controls the hydraulic cyiin- When the position of the applicators 33, i.e., the en- 
der 22, hydraulic motor 41, air cylinder 47 and air cylin- corder value E, is in the range of X2 to X6, a signal is 
der 48 via electromagnetic change-over valves 61 to 64, given to the feeder 65 to initiate application of the coat- 
respectively, and also controls a coating composition ing composition. During the descent of the applicators 
feeder 65 for the applicators 33. 60 33, the encoder value E matches X5, whereupon the ' 

With the coating apparatus of the above construction, CPU 60 feeds to the first air cylinder 47 a signal for 
the first support member 16, namely, the support means pivoting the applicators 33 downward. The applicators 
11, IS controlled by the hydraulic cylinder 22 in the 33 are pivotally moved downward from the usual coat- 
following manner. The first and second limit switches ing posture. When the encoder value E thereafter 
55 57 feed signals to the CPU 60, which checks 65 matches X6, a coating intrruption signal is sent to the 
whether the applicators 33 are positioned above or feeder 65 to discontinue the 'coating operation The 
below the central position of the path of travel thereof- applicators 33 further reach the lowering limit position. 
For example when the applicators 33 are positioned with a match between the encoder value E and X?' 



whereupon a stop signal is emitted to discontinue the 
decent and downward pivotal movement of the applica- 
tors 33. The mode now changes to rising mode U, 
whereupon the applicators 33 start to rise and are piv- 
oted upward by the first air cylinder 47 (although still 
directed downward). When the encoder value E be- 
comes identical with X6, coating operation is resumed. 
As the applicators 33 further rise, the encoder value E 
matches X5. The applicators 33 are returned to the 
usual coating posture and brought out of pivotal move- 
ment In this state, the applicators 33 rise to the position 
of X3 while spraying the composition. At the position 
of X3. the CPU 60 emits a signal for operating the sec- 
ond cylinder 48, initiating the applicators 33 into up- 
ward pivotal movement At the position of X2, the 
coating operation is discontinued, and at the position of 
XI, the applicators 33 stop rising and moving pivotally 
upward The applicators 33 thereafter start to descend 
again in the same manner as above for continual coating 
operation. While the applicators 33 move upward and 
downward in reciprocation, the truck 1 (FIG. 1) carry- 
ing the support means 11 on the crane 4 continuously 
moves horizontally. Accordingly the applicators 33 
spray the composition in a zigzag fashion as seen in 
FIG. 11 (showing four spray guns). 
Based on the distance measured by the sensors 10 
"7J[F1G. 1), the applicators 33 are caused to follow the 
li-burve of the outer surface of the hull longitudinally 
Ulhereof by the crane 4, which is controlled of course by 
i,Aht CPU 60 or other control means connected to the 

: ^pu 60. 

^~ I The support means 11 may be pivoted by a hydraulic 
Xbr electric stepping motor 70 as shown in FIG. 12. 
What is claimed is: 

1. A coating apparatus comprising support means, 
support moving means for pivotally moving the support 
K means about a horizontal axis, an applicator holder 
Qupported by the support means upwardly and down- 
H~4vardly movably and supporting applicator means, 
f holder drive means for moving the applicator holder 
r4ipward and downward, position detecting means for 
raised or lowered position of the applica- 
ptor holder or the applicator means, a pair of distance 
|===detecting means attached to the support means and 
^^=irranged one above the other at a distance for detecting 
the distance from the work surface to be coated, and 
control means connected to the position detecting 
means and to the distance detecting means for causing 
the support moving means to pivotally move the sup- 
port means in response to detection signals from one of 
the distance detecting means closer to the applicator 
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means to maintain a substandally constant distance be- 
tween the applicator means and the work surface. 

2. A coating apparatus as defined in claim 1 wherein 
the applicator means is mounted on the holder and 

5 pivotable about a horizontal axis by applicator pivoting 
means, the control means being adapted to cause the 
pivoting means to pivotally move the applicator means 
upward upon the applicator means reaching a predeter- 
mined raised position and to cause the pivoting means to 

10 pivotally move the applicator means downward upon 
the applicator means reaching a predetermined lowered 
position. 

3. A coating apparatus as defined in claim 1 wherein 
the position detecting means comprises a rotary en- 

15 coder coupled to the holder drive means. 

4. A coating apparatus as defined in claim 1 wherein 
the support means comprises a first support member 
elongated in the upward-downward direction and hav- 
ing first engaging rail means and a second support mem- 

20 ber supported by the first support member movably 
longitudinally thereof and having second engaging rail 
means in opposed relation to the first engaging rail 
means, the applicator means being supported by the 
second support member upwardly and downwardly 

25 movably, the holder drive means including a movable 
member having engaging wheel means engageable with 
the two rail means without sliding, means for moving 
the second support member relative to the movable 
member by moving the movable member relative to the 

30 first support member and means for converting the 
' movement of the second support member relative to the 
movable member to a movement, equivalent thereto in 
distance and direction, of the applicator means relative 
to the second support member, 

35 5. A coating apparatus as defined in claim 1 wherein 
the support means is attached by a crane to a running 
truck movable horizontally, and the crane comprises a 
rotary support mounted on the running truck rotatably 
about a vertical axis, a pivotal arm having one end sup- 

40 ported by the rotary support rotatably about a horizon- 
tal axis and pivotally movable by cylinder means, a 
horizontal arm connected at its one end to the other end 
of the pivotal arm rotatably about a horizontal axis and 
held in a horizontal position at all times and a rotatable 

45 plate connected to the other end of the horizontal arm 
rotatably about a vertical axis and having the support 
means mounted thereon. 

6. A coating apparatus as defined in claim 5 wherem 
the rotatable plate is provided at its opposite ends with 

50 a pair of distance detecting means for detecting the 
distance between the rotatable plate and the work sur- 
face. 

***** 
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[57] ABSTRACT 

In a varnish coater for a printed product, a blanket 
cylinder and a form roller are respectively supported by 
eccentric bearings to throw. on/ofF the blanket cylinder 
with respect to the form roller and an impression cylin- 
der and throw on/off the form roller with respect to the 
blanket cylinder, and rollers provided in the eccentric 
bearings of the form roller are brought by biasing means 
into tight contact vAth the cam surfaces of cams pivoted 
by pivot means so as to simplify adjustment of a contact 
pressure of the form roller with respect to the blanket 
cylinder at the throw-on and -off positions of the blan- 
ket cylinder. 

5 Claims, 6 Drawing Figures 
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located in the throw-on position. The adjusting condi- 
VARNISH COATER FOR PRINTED PRODUCT tion is preferably checked. For this purpose, the contact 

pressure of the form roller with respect to the blanket 
BACKGROUND OF THE INVENTION cylinder must be properly adjusted even if the blanket 

The present invention relates to a varnish coater ^ cylinder is located in the throw-off position, 
disposed between a printing unit and a delivery appara- In this manner, the contact pressure of the form roller 
tus of a rotary press or in an independent coating unit to with respect to the blanket cylinder must be controlled 
apply varnish on a printed surface. for both the throw-on and throw-off positions of the 

The surface of paper printed by a rotary printing blanket cylinder, Conventionally, the contact pressure 
press is not quickly dried and can be contaminated in is adjusted by a turnbuckle and an eccentric pin, or by 
the subsequent processing. In a sheet-fed rotary printing stoppers for defining the pivotal range of the form roller 
press, offsetting tends to be caused when printed sheets support arm. In addition, the contact pressure adjust- 
are stacked. In order to solve these problems, conven- ments are independently performed at the throw-on and 
tionally, a dryer is arranged in a delivery path of the throw-off times of the blanket cylinder. The contact 
printed products, or a powder is sprayed on the printed pressure adjustment must be performed every time ir- 
paper surfaces. However, in this case, the dryer be- regular thickness is eliminated or the blanket of the 
comes large, and powder spraymg results in surface blanket cylinder is worn out, resulting in time-consum- 
roughening of the printed surface. Surface roughenmg j operation. In addition to this disadvantage, since an 
tends to entail a loss of gloss and subsequent poor print- ^^^^ ^^^^ ^^,1^^ brought into tight 

mg. Instead of these techniques, varmsh is applied to the 20 ^^^^^ ^.^ ^^^^^^ ^.^^^^ ^^^^^ ^^^^ 

printed surface to preven the surface from being con- durability of the component parts is 

tammated and to give it gloss. Vannshmg is performed , , , r w * * 

J* if ru i *! degraded upon repetition of the above contact opera- 

m printed products such as covers of books, catalogs t- -xi. i. xi_ . * • j 

and pamphlets which require an aesthetic effect. tion Furtherniore, when the contact pressure is ad- 

The varnish coater is used as an independent appara- 25 Jested at the throw-on and -off positions, the pressure 
tus. However, recently, the varnish coater is generally ^^J^^^^^d one of the positions influences that at the 
•rndisposed in a delivery path of a printing press to shorten other, resulting m mconvenience. 
-a coating time and an associated operation time for SUMMARY OF THE INVENTION 

'^"^-restacking the printed sheets and hence to improve the 

i:ioating efficiency. The varnish coater generally has 30 It is an object of the present invention to provide a 
UTollers in the same manner as that of a dampening appa- varnish coater capable of simplifying adjustment of a 
I ^jatus for dampening a surface of a plate mounted on a contact pressure of a form roller with respect to a blan- 
^ f>late cylinder of the printing unit Varnish stored in a ket cylinder at the throw-on and -off positions of the 
"^j/amish pan is supplied to a surface of a blanket cylinder blanket cylinder. 

^fthrough the rollers. The varnish is transferred to a sheet 35 It is another object of the present invention to pro- 
!gpassing between the blanket cylinder and an impression vide a varnish coater capable of smoothly contacting 
y Cylinder. the form roller with the blanket cylinder and improving 

;i However, the conventional varmsh coater of this , the durability of the coater. 

j^'^thick paper such as a cover. The blanket on the surface In order to achieve the above and other objects, the 
'r^f the blanket cylinder is partially deformed to result in 40 blanket cylinder and the form roller are respectively 
Ua nonuniform thickness of the varnish film. In this case, supported by eccentric bearings to throw on/off the 
y3 thickness of an underiay inserted between the blanket blanket cylinder with respect to the form roller and an 
; _and the metal surface of the blanket cylinder must be impression cylinder and throw on/off the form roller 
^^adjusted after the rotary printing press is stopped. When ^j^j, respect to the blanket cylinder, and rollers pro- 
ijhe rollers are stopped for a long penod of time while 45 ^y^^ eccentric bearings of the form roller are 

Uhe coating operation is interrupted, varnish is hardened brought by biasing means into tight contact with cam 
- and many wasted paper sheets are produced when the ^^^^^^^^ ^^^^ -^^^^^ ^ 
coatmg operation is restarted. In order to prevent this, According to the present invention, there is provided 
the rollers msert^ between the form roller and the ^ ^^^^^^ ^^^^^^ ^^^^ ^^^^^^^ transferred , from a 
varnish type has the following proW^ 50 ^^^^ ^^^^^^ ^ ^^^^^^^ j.^^^^ ^ ^^^^^ ^^^^^ 

sure adjustment between the blanket cyhnder and the . l *t. ui i * r j ; 

form roller for transferring varnish to the blanket cylin- ^^f'f through the blanket cyhnder and an mipression 
der. During the coating operation, since the blanket cyimaer, comprising. . „ 

cylinder is in sliding contact with the form roller which ^^^f^^ ^^^^"^"^ ^^^^^^ ^""l suppor mg the form roller; 
transfers varnish to the blanket cylinder, the contact 55 members mounted on outer end porUons of 

pressure of the form roller with respect to the blanket ^^e first eccentnc bearings, respectively; 
cylinder must be properiy adjusted to obtain a uniform ^^"^s which are pivotally supported by second eccen- 
thickness of the varnish film to be coated on the printed hearings, respectively, and each of which has a 

sheet. On the other hand, the coating operation is often J^S^ diameter portion and a small diameter portion 
performed for pan must be brought into sliding contact 60 which are selectively brought into contact with a corre- 
with the form roller. After the blanket cylinder is spending one of the rolling members; 
washed or cleaned, the underiay is adjusted. Subse- first pivoting means for pivoting the cams; 
quently, after the underlay is adjusted, the blanket cylin- biasing means for biasing the rolling members each of 
der is located in the throw-on position. In this case, in which is brought into tight contact with one of the large 
order to properly perform the coating operation, the* 65 and small diameter portions of a corresponding one'of 
form roller must be brought into tight contact with the the cams; and 

blanket cylinder to transfer varnish from the form roller second pivoting means for pivoting the second eccen- 
to the blanket cyhnder before the blanket cylinder is trie bearings to shift an axis of a cam shaft of the cams. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG, 1 is a schematic side view of a four-color sheet- 
fed offset rotary printing press; 

FIG. 2 is a schematic side view of a fourth color 5 
printing unit and a coating unit of the rotary printing 
press shown in FIG. 1; 

FIG. 3 is a side view of a varnish coater of the coating 
unit shown in FIG. 2 according to an embodiment of 
the present invention; 10 

FIG. 4 is a developed sectional view of a portion 
including a blanket cylinder and a form roller of the - 
varnish coater shown in FIG. 3; 

FIG. 5 is a developed sectional view of a portion 
including a pan roller and a metering roller of the var- 15 
nish coater shown in FIG. 3; and 

FIG. 6 is a side view of a throw-on and -off mecha- 
nism for rollers in correspondence with the portion 
shown in FIG. 3 when viewed from the outside of the 
frame. 20 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIGS. 1 and 2, a four-color sheet-fed 
offeet rotary printing press 1 comprises a sheet feeder 2, 25 
teur color printing units 3, a coating unit 4 and a deliv- 
^ apparatus 5. These components are separately as- 
sfihbled and constitute the rotary printing press 1. Each 
grmting unit 3 has a plate cylinder 6 having a printing 
j^te thereon, an inking apparatus (not shown) for sup- 30 
p^^ing a corresponding ink to the cylinder surface, and 
illampening apparatus 7 for supplying dampening 
w^er to dampen the cylinder surface. A blanket cylin- 
der 8 is brought into contact with each plate cylinder 6 

which an image is formed by utilizing the corre- 35 
spdnding color ink and water. The image on the plate 
cylinder 6 is transferred to the blanket cylinder 8 upon 
r^tive rotation therebetween. In each printing unit 3, 
aa^impression cylinder 9 having a diameter twice that of 
^ blanket cylinder 8 is brought into contact therewith. 40 
Ajransfer cylinder 10 having the same diameter as the 
iinpression cylinder 9 is sandwiched between adjacent 
impression cylinders 9 of the corresponding printing 
units 3. An impression cylinder 11 having a diameter 
twice that of a blanket cylinder 23 (having the same 45 
d^nstruction as the blanket cylinder 8) of the coating 
unit 4 is disposed to be in contact with the blanket cylin- 
der 23 and at the same level as the other impression 
cylinders 9 of the printing units 3. A transfer cylinder 12 
is sandwiched between the impression cylinder 9 of the 50 
fourth color printing unit 3 and the impression cyhnder 
11 of the coating unit 4. Paper sheets 13 stacked on the 
feed table of the sheet feeder 2 are taken up by a sheet 
pick-up device (not shown) and are fed one by one onto 
a feedboard 14. Each sheet 13 is gripped with grippers 55 
of the first color impression cylinder 9 by means of a 
swing gripper. The sheet 13 is printed by the blanket 
cylinders 8 with four colors while the sheet 13 is se- 
quentially fed by the transfer cylinders 10 and the corre- 
sponding impression cylinders 9. The printed sheet is 60 
then gripped by grippers of the impression cylinder 11 
and is wound therearound. 

The delivery apparatus 5 comprises a delivery cylin- 
der 15 which is brought into contact with the impres- 
sion cylinder 11, and a pair of right and left sprockets 16 65 
which are coaxially mounted on the delivery cylinder 
15. Delivery chains 19 each having grippers at equal 
intervals are respectively looped between the right and 



left sprockets 16 and front end sprockets 18 of a deliv- 
ery frame 17. The sheet 13 gripped by the grippers of 
the impression cylinder 11 is gripped by the grippers of 
the chains 19 and transferred thereby. The sheet 13 is 
released from the grippers of the chains onto a stack 
board 20. 

The coating unit 4 having the construction described 
above has a varnish coater 21 to be described below. 

Referring mainly to FIG. 4, the blanket cylinder 23 
having the same diameter as that of the blanket cylinder 
8 is rotatably supported by right and left frames 22, 
respectively, through pairs of antifriction bearings 24 
and plain bearings 25. The blanket cylinder 23 is rotated 
in the direction indicated by arrow A (FIG. 3) upon 
rotation of a cylinder gear 26 coupled to a driving 
source. The axes of the bearings 24 and 25 are respec- 
tively deviated by distances tl and t2 with respect to the 
axis of the blanket cylinder 23. A lever 27 pivotally 
mounted on the corresponding rolling bearing 24 of the 
frame 22 is reciprocated by means of an air cylinder to 
bring the blanket cylinder 23 into contact with or sepa- 
rate it from the impression cylinder 11. A lever 28 piv- 
otally mounted on the plain bearing 25 is reciprocated 
by a handle to adjust the contact pressure between the 
blanket cylinder 23 and the impression cylinder 11, 

Referring mainly . to FIG. 5, a DC variable motor 30 
is supported and mounted on a bracket 29 fixed on the 
outer surface of one of the frames 22. A gear box 32 
coupled to the shaft of the motor 30 through a coupling 
31 is supported and mounted on a bracket 33 fixed on 
the outer surface of this frame 22. A driving gear shaft 
34 is coupled to the motor shaft through a bevel gear 
which is disposed in the gear box 32 to be perpendicular 
to the motor shaft. A driving gear 36 supported by a 
stud 35 which extends outward from the frame 22 is 
fixed on the driving gear shaft 34, A gear shaft 38 is 
supported on the frame 22 through a bearing 39 to rotat- 
ably support an intermediate gear 37 meshing with the 
driving gear 36. One end of a pan roller 41 is rotatably 
supported by the bearing portion of the gear shaft 38 
extending inwardly of the frame 22. The other end of 
the pan roller 41 is supported by a bearing 40 of the 
opposing frame 22. The pan roller 41 is dipped in var- 
nish 43 stored in a varnish pan 42. A pan roller gear 44 
is fixed on a collar in the vicinity of the gear shaft 38. 
Reference numerals 45 and 46 denote gears which re- 
spectively mesh with the intermediate gear 37 and the 
pan roller gear 44 to transmit a rotational force of the 
intermediate gear 37 to the pan roller 41. The gears 45 
and 46 are mounted on a gear shaft 48 supported by a 
bearing 47 which is mounted on the frame 22. The pan 
roller 41 rotates in a direction indicated by arrow B 
(FIG, 3). L-shaped roller arms 49 and 50 (the shape of 
the roller arm 49 is illustrated in FIG. 3 m detail) are 
movably mounted between the collar of the pan roller 
41 and the bearing 40 and between the collar of the gear 
shaft 38 and the bearing 39 through thrust bearings, 
respectively. Inverted T-shaped arms 51 (the shape 
thereof is illustrated in FIG. 3 in detail) are pivotally 
mounted through pins 52 on corresponding free ends of 
the L-shaped roller arms 49 and 50, respectively. A 
bearing 53 is pivotally mounted on the free end of each 
of the T-shaped arms 51 such that the axis of the bearing 
53- is deviated by a distance t3 (FIGS. 3 and 5) with 
respect to the shaft of a metering roller 54 having an 
elastic surface. Therefore, the roller 54 is supported by 
the bearings 53 and ts brought in contact with the pan 
roller 41. A gear 55 mounted on the end portion of the 
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shaft of the roller 54 is meshed with the pan roller gear 
44, so that the roller 54 is rotated in the direction indi- 
cated by arrow C (FIG. 3). Bolts are loosened to pivot 
the bearings 53 so as to adjust a nip pressure acting on 
the pan roller 41. 

One of the roller arras 49 is coupled to the corre- 
sponding T-shaped arm 51 through a lever 56 having an 
eccentric portion indicated by a distance t4 (FIGS. 3 
and 5). A pin 57 of the eccentric portion is manually 
pivoted to throw on/off the metering roller 54 with 
respect to the pan roller 41. Reference numeral 58 de- 
notes cams each having a large diameter portion SSa 
(FIG. 3) and a small diameter portion 58^ (FIG. 3). The 
cams 5S arc mounted on end portions of a cam shaft 59 
mounted across the right and left frames 22. These end 
portions are adjacent to the inner surface portions of the 
right and left frames 22, respectively. Rollers 60 eccen- 
trically (indicated by a distance t5) mounted on the free 
ends of the T-shaped arms 51 are in contact with the 
cam surfaces of the cams 58, respectively. Pivotal 
spring shafts 62 are mounted on studs 61 extending 
inward from the frames 22. One end of each of pivotal 
spring shafts 62 is pivotally mounted on the correspond- 
ing T-shaped arm 51. The T-shaped arms 51 urge the 
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80 through the cam shaft 79. A lever 82 is split-clamped 
on the projecting end of the cam shaft 79, and the actua- 
tor end of a piston rod 85 of an air cylinder 84 pivotally 
supported by the frame 22 through a stud 83 is pivotally 
coupled to the free end portion of the lever 82. Bolts 86 
respectively extend from the extended portions of the 
eccentric bearings 80 which extend inside the frames 22. 
The bolts 86 respectively engage with nuts such that 
these bolts 86 are inserted in handles 88 supported by 
studs 87 so as not to move axially. When the handles 88 
are turned to move the bolts 86 so as to turn the eccen- 
tric bearings 80, respectively, the cams 81 are eccentri- 
cally moved together with the cam shaft 79 to shift its 
axis. In this throw-on and -off mechanism of the form 
roller 68, when the piston rod 75 (FIG. 5) of the air 
cylinder 74 is shortened (i.e., when the eccentric bear- 
ings 67 are pivoted clockwise in FIG. 6), the form roller 
68 is separated from the blanket cylinder 23. In this case, 
the eccentric direction of the bearings 67 is preset such 
that the form roller 68 is separated from the blanket 
cylinder 23 while the distance between the form roller 
68 and the metering roller 54 is kept to be substantially 
constant. In the state shown in FIG. 6, the blanket cylin- 
der 23 is in contact with the form roller 68. In this case, 



rollers 60 which tend to abut against the cams 58 by 25 the piston rod of the air cylinder 84 is shortened, and the 
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. means of compression coil springs 63 mounted on the 
Jspring shafts 62, respectively. A piston rod 66 of an air 
cylinder 65 having an end mounted on the correspond- 
ing frame is pivotally coupled to the free end portion of 
'a lever 64 fixed on the end of the cam shaft 59. When the 
- piston rod 66 is moved to pivot the cams 58, the meter- 
!mg roller 54 can be brought into contact with or sepa- 
^ rated from the pan roller 41 through the rollers 60 and- 
"-'the T-shaped arms 51. 

] Referring again to FIGS. 3 and 4, eccentric bearings 
] 67 indicated by a distance t6 in FIG. 3) are respectively 
' mounted on the frames 22 above the blanket cylinder 
23. A form roller 68 is supported by the eccentric bear- 
ings 67 and is brought into contact with the blanket 
: cylinder 23. As shown in FIG. 4, one end of a connect- 40 
' ing lever 69 is coupled to an outwardly extended por- 
tion of one of the eccentric bearings 67, and the other 
' end thereof is coupled to a lever 71 which is mounted 
, on a lever shaft 70 mounted on the frame 22. An actua- . 
" tor end of a piston rod 75 of an air cyUnder 74 pivotally 45 
coupled to the stud 73 extending outwardly from the 
frame 22 is coupled to a lever 72 fixed on the other end 
of the lever shaft 70. When the piston rod 75 of the air 
cylinder 74 is moved to pivot the eccentric bearings 67 
through the coupling lever 69 and the like, the form 
roller 68 can be thrown on/off with respect to the blan- 
ket cylinder 23. Referring to FIG. 6, reference numeral 
76 denotes a bearing fixed on the bracket at the side of 
the frame 22 to support the lever shaft 70 outside the 
frame 22. As shown in FIG, 4, the roller shafts 77 axe 
split-clamped to be pivoted. Inner rings of rollers 78 
each comprising a ball bearing are respectively fixed at 
the eccentric portions deviated by distances t7 with 
respect to the axis of the roller shaft 77. Reference nu- 
meral 79 denotes a cam shaft supported by the right and 
left frames 22 respectively through eccentric bearings 
80. As shown in FIG. 6, the position of the cam shaft 79 
is preset such that the axes of the cam shaft 79, the roller 
78 and the form roller 68 correspond to apexes of a right 
angled triangle. Cams 81 each having a large diameter 65 
portion 81fl and a small diameter portion Hlb are split- . 
clamped on the cam shaft 79. In other words, the cams 
81 are respectively pivotal about the eccentric bearings 
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large diameter portion Sla of each cam 81 is in contact 
with the corresponding roller 78. The roller 78 is biased 
by an air pressure of the air cylinder 74 to abut against 
the corresponding cam 81. Furthermore, when the blan- 
ket cylinder 23 is removed and the form roller 68 is 
thrown on the blanket cylinder 23, the piston rod 85 of 
the air cylinder 84 is elongated to pivot the cams 81 
counterclockwise. As a result, the rollers 78 are respec- 
tively brought into contact with the small diameter 
portions 81^ of the cams 81 by means of the biasing 
force of the air cylinder 74. Therefore, the form roller 
68 is held in a state wherein it contacts the blanket 
cylinder 23. In other words, in the throw-on and -off 
positions of the blanket cylinder 23, the contact forces 
of the form roller 68 with respect to the blanket cyhn- 
der 23 are limited by the large diameter portions 81fl 
and the small diameter portions Sib of the cams 81. 
Adjustment of these contact forces is effected by the 
movement of the cam 81 caused by the turning of the 
handle 88. Referring to FIG. 4, reference numeral 89 
denote off-position stoppers which are screwed in studs 
90 on the frames 22, respectively. When the blanket 
cylinder 23 is located in the throw-on position, the 
piston rod 75 of the air cylinder 74 is shortened, and the 
eccentric bearings 67 are respectively pivoted until they 
abut against the stoppers 89. Therefore, the throw-off 
position of the form roller 68 can be defined with re- 
spect to the throw-on position of the blanket cylinder 
23. Referring to FIG. 4, reference numeral 91 denotes 
stoppers for defining the eccentric pivotal movement of 
the cams 81 when the lever 82 respectively abuts against 
the stoppers 91. As shown in FIG. 3, a rider roller 92 is 
supported at each end thereof by an arm 94 pivotal 
about a pin 93 on the side of the frame 22 and is brought 
in tight contact with the form roller 68. The arm 94 
swings upon pivotal movement of a cam 95 by means of 
a handle (not shown), so that the rider roller 92 can be 
thrown on/off with respect to the form roller 68. 

A drive mechanism of the motor 30, the cylinder gear 
26 and the form roller 68 will be described. 

One end of a clutch shaft 98 is supported by a bearing 
96 fixed on the frame 22 in the vicmity of the motor 30, 
and the other end thereof is supported by a bracket 97 
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extending from the frame 22. A gear 99 is fixed on the cylinders 9. The printed sheet is fed toward the coating 
clutch shaft 98 and is meshed with the driving gear 36 to unit 4. When the printed sheet reaches the coating unit 
transmit rotation of the motor 30 to the clutch shaft 98. 4, the plain bearings 25 arc pivoted in response to the 
A clutch gear 101 fixed on a one-way clutch 100 (to be command from a timing controller, so that the blanket 
described in detail later) on the clutch shaft 98 is meshed 5 cylinder 23 is located in the throw-on position, and that 
with a form roller gear 102 fixed in the end portion of the blanket cylinder 23 is brought into tight contact 
the roller shaft of the form roller 68. The one-way with the impression cylinder 11 and the form roller 68. 
clutch 100 has a known structure capable of transmit- Varnish circulating between the form roller 68 and the 
ting a rotational force in only one direction. In this pan roller 41 is transferred to the blanket cylinder 23 
embodiment, the form roller 68 is a driven member, so 10 and is applied to the printed sheet passing between the 
that the rotational force of the motor 30 is transmitted blanket cylinder 23 and the impression cylinder 11. The 
only to the form roller 68. A one-way clutch 103 having coated sheet 13 is fed by the delivery chains 19 and is 
the same construction as the one-way clutch 100 is stacked on the stack board 20. In the throw-on position 
arranged in an end portion of a roller shaft of the form of the blanket cylinder 23, the rotational force is trans- 
roller 68. A clutch gear 104 coupled to the one-way 15 mitted from the motor 30 to the form roller 68 through 
clutch 103 is meshed with the cylinder gear 26 of the the one-way clutch 100. At the same time, since the 
blanket cylinder 23. In this case, the form roller 68 is the blanket cylinder 23 is located in the throw-on position, 
driven member for the one-way clutch 103, so that the the rotational force of the blanket cylinder 23 is trans- 
rotational force of the blanket cylinder 23 is transmitted mitted to the form roller 68 through the gears 26 and 
only to the form roller 68. In this manner, the form 20 104 and the one-way clutch 103. The rotational speed of 
roller 68 is selectively driven by the motor 30 and the the blanket cylinder 23 is higher than that of the motor 
blanket cylinder 23 through the one-way clutches 100 30, so that only the rotational force of the blanket cylm- 
and 103; the form roller 68 does not simultaneously der 23 is transmitted to the form roller 68. The one-way 
receive the rotational forces through the one-way clutch 100 is decoupled from the form roller 68. 
clutches 100 and 103. Either of the one-way clutches 25 The throw-on/off operation of the form roller 68 and 
Jflj) and 103 which transmits a higher rotational speed is the adjustment of the contact pressure of the form roller 
6mipled to the fonn roller 68, and the other one of the 68 with respect to the blanket cylinder 23 during the 
^|i"e-way clutches 100 and 103 which transmits a lower coating operation will be described, 
rotational speed is decoupled from the form roller 68. During the coating operation as previously de- 
;^e operation of the varnish coater 21 having the 30 scribed, the blanket cylinder 23 is located in the throw- 
fcangement described above will now be described. on position with respect to the impression cylinder 11 
KJe motor 30 of the varnish coater 21 is started to per- and the form roller 68. In other words, the blanket 
i^jpn the coating operation while the blanket cylinder is cylinder 23 is brought into tight contact with the im- 
iQ^ated at the throw-off position. The cams 58 are piv- pression cylinder 11 and the form roller 68. In this case, 
oUd by the air cylinder 65 to abut the rollers 60 against 35 the rollers 78 are respectively in contact with the large 
^1 small diameter portions 58^ of the cams 58, respcc- diameter portions 81a of the cams 81. The piston rod 75 
lively, so that the metering roller 54 is brought into of the air cylinder 74 is biased in a direction toward 
fight contact with the pan roller 41 and the form roller which the piston rod 75 is elongated by the air pressure, 
^jby means of the biasing forces of the compression The rollers 78 are in tight contact with the large diame- 
q^U springs 63. In this case, the piston rod 75 of the air 40 ter portions 81g of the cams 81, so that the pivotal 
f^??"*^^^ elongated so that the rollers 78 of the movement of the eccentric bearings 67 are defined by 
eee«ntric bearings 67 are respectively brought into tight the tight contact between the rollers 78 and the corre- 
C^litact with the large diameter portions 81a of the cams sponding large diameter portions Sla. As previously 
The form roller 68 is located in the throw-on posi- described, when the blanket of the blanket cylinder 23 is 
^n. However, since the blanket cylinder 23 is located 45 partially deformed and the thickness of the varnish film 
iifthe throw-off position, the form roller 68 is separated becomes nonuniform, the rotary printing press is 
from the blanket cylinder 23, In this case, the rotation of stopped to eliminate irregular thickness of the underlay, 
the motor 30 is transmitted to the pan roller 41 and the In this case, the blanket cylinders 8 of the printing units 
metering roller 54 through the bevel gear in the gear 3 are located in the throw-off positions. At the same 
box 32, and the gears 36, 37, 45, 46, 44 and 55. The 50 time, the blanket cylinder 23 of the varnish coater 21 is 
rotation of the motor 30 is also transmitted to the form also located in the throw-off position with respect to the 
roller 68 through the gears 36 and 99, the one-way impression cylinder 11 and the form roller 68. Even if 
clutch 100 and the gears 101 and 102. The blanket cylin- the blanket cylinder 23 is located in the throw-off posi- 
der 23 is separated from the impression cylinder 11, and tion, the gear 26 continues to mesh with the the gear 
these cylinders are stopped. Upon rotation of the above- 55 104. The form roller 68 continues to be driven by the 
mentioned rollers, the varnish 43 is drawn by the pan blanket cylinder 23 through the one-way clutch 103. At 
roller 41 from the varnish pan 42. A thickness of the the same time, the pan roller 41 and the metering roller 
varnish film is adjusted upon contact between the pan 54 continues to be driven by the motor 30, so that the 
roller 41 and the metering roller 54. The varnish film varnish circulates between the varnish pan 42 and the 
having a predetermined thickness is transferred to the 60 form roller 68 and will not be hardened. The rollers 78 
form roller 68. Varnish circulates through the pan roller are held in contact with the large diameter portions Sla 
41, the metering roller 54 and the form roller 68. When of the cams 81, respectively,, so that the form roller 68 is 
the rotary printing press is started to feed a sheet 13 separated from the blanket cylinder 23. After the blan- 
onto the feedboard 14 by means of the automatic feeder ket cylinder 23 is cleaned, the underlay of the blanket is 
2, the blanket cylinders 8 of the, printing units 3 are 65 adjusted to eliminate the nonuniform thickness of the 
located in the throw-on positions, so that the sheet 13 is underiay. After the adjustment is completed, the air 
subjected to four-color process printing through the cylinder 84 is actuated to elongate the piston rod 85. 
blanket cylinders and the corresponding impression When the cams 81 are pivoted counterclockwise (FIG. 
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€) through about 90% the rollers 78 are pivoted until the form roller 68 need not be located in the throw-off 

they are respectively brought into tight contact with position with respect to the blanket cylinder 23 when 

the small diameter portions 816 of the cams 81 since the the blanket cylinder 23 is located in the throw-off posi- 

eccentric bearings 67 are biased by the air cylinder 74. tion, the biasing means may comprise a coil spring in 

Therefore, the form roller 68 is brought into contact 5 place of the air cylinder. 

with the blanket cylinder 23 which is located in the As is apparent from the above description, in the 

throw-off position, so that, the varnish in circulation is varnish coater for the printed product according to the 

transferred from the form roller 68 to the blanket cylin- present invention, the blanket cylinder and the form 

der 23. In this condition, the operator can visually ob- roller are respectively supported by eccentric bearings 

serve and check varnish coating from the form roller 68 10 to throw bn/off the blanket cylinder with respect to the 

to the blanket cylinder 23, thereby checking the result form roller and an impression cylinder and throw on/- 

of underlay adjustment. When the printing operation is off the form roller with respect to the blanket cylinder, 

then restarted, the air cylinders 74 and 84 are actuated ^nd the rollers provided in the eccentric bearings of the 

in response to predetermined time signals from the tim- fonn roller are respectively brought by biasing means 

ing controller. The rollers 78 are brought into tight 15 into tight contact with cam surfaces of cams pivoted by 

contact with the large diameter portions Sla of the cams p| means so as to change with an identical magnitude 

81 and the blanket cylinder 23 is located in the throw-on contact pressures of the form roller with respect to the 

position. Therefore, the form roller 68 is brought into blanket cylinder at the throw-on and -off positions of 

tight contact with the blanket cylinder 23 at a contact ^he blanket cylinder. By changing the position of the 

pressure preset by the cams 81 and the rollers 78. 20 jjj^ contact pressures of the form roller 

In the coating operation performed in the manner as ^.^ Tcsptct to the throw-on and -off positions of the 

described above, when the blanket cyhnder 23 is lo- blanket cylinder can be simultaneously adjusted. There- 

cated in the throw-on position, the rollers 78 are respec- ^^^^ operability can be greatly improved as compared 

tively brought into tight contact with the large diameter ^.^^ conventional mechanism wherein the contact 

portions 81^7 ofthecams81bytheairpressureofthe^r 25 55^^^^ ^^^^^^^ ^ ^he tumbuckle and the like, 

cyhnder 74. The contact pressure of the ^^^^^^ improving the operation efficiency and d^ 

r :with respect to the blanket cyhnder 23 is defined by the ^^^^^^ ^^^^.^^ advantage, since the 

.tight contact between the roller^ ^8 and the correspond- ^^^^ ^^^^^ ^^^^^^^ ^^p^. 

^^Tu^'^Tf^^'TfJ^ - t>f. t^r^^^ rated from the blanket cylinder upon pivotal movement 

v^^when the blanket cylinder 23 IS located 30 > ^^^^^ 

^position, the -Vrrl^^^^^^ contact between the for^ roller and the blanket cylin- 

|j|Ught contact with the srna ^^^^^^^^^^^^^^ der is decreased, and durability of the members can be 

the air pressure of the air cyhnder 74. In this manner tne . ^ _ ^, \ ^ j • * ♦ 

--4contactVessure of the fJrm roller 68 with respect to ^P^^^^. In addition, P.^^^^^^^^^^ 

,nthe blanket cylinder 23 is defined by the tight contact 35 '^'Z'T fTZf'^X^ 

Sbetween the rollers 78 and the small diameter portions will not influence that at the time of ^^row-o^^^^^^^ 

^^^^81^. The contact pressure can be adjusted by rotating thereof. Furthermore the rollers can adjus ed to 

B the eccentric bearings 80 mounted on the cam shaft 79 aw^V from and closer to the form rol er. When the slope 

f-^by means of handles 88. In other words, the contact formed on the cam surface along the circumferential 

rSpressure can be adjusted by a change in distance be- 40 direction of the jm, the cam lift can be changed The 

^ =tween the axes of the cam 81 and the corresponding. ^^ror m the manufactunng process can be absorbed, and 

MToller 78- In this case, even if the position of the cam 81 ^he cam lift adjustment at the time of wear of the cam 

- is changed, the position of the large diameter portion surface can be easily performed. 

tlSla is not changed relative to that of the small diameter ^^^t is claimed is: . ^ . , ^ 

Wportion 81^. Only by changing the position of the cams 45 1- A varnish coater for coatmg varnish transferred 

L^l, the contact pressures at the times when the blanket ^^om a form roller to a blanket cyhnder on a printed 

'' cylinder 23 is located in the throw-on and -off positions sheet passing through the blanket cylinder and an im- 

can be simultaneously adjusted. When split-clamping is pression cylinder, compnsmg: 

released to pivot the roller shafts 77 of the rollers 78, the st eccentric bearings for supporting said form roller; 

rollers 78 can be moved away from or closer to the axis 50 rolling members mounted on outer end portions of said 

of the roller 68. As is apparent from FIG. 6, the eccen- first eccentric bearings, respectively; 

trie bearings 67 are'siightly rotated, so that the differ- cams which are pivotally supported by second eccen- 

ence (i.e., cam lift) between each small diameter portion trie bearings, respectively, and each of which has a 

BU and the corresponding large diameter portion Sib large diameter portion and a small diameter portion 

can change. Therefore, the contact pressure at the time 55 which are selectively brought into contact with a 

of throw-on operation of the blanket cylinder 23 rela- corresponding one of said rolling members; 

tivc to that at the time of throw-off operation thereof first pivoting means for pivoting said cams; 

can be adjusted. In this case, if at least one of the large biasing means for biasing said rolling members each of 

diameter portion Sla and the small diameter portion Sib which is brought into tight contact with one of said 

comprises a concentric arc but has a slope along the 60 large and small diameter portions of a corresponding 

circumferential direction, the cam hft can be easily one of said cams; and 

changed. The zero contact pressure point adjustment second pivoting means for pivoting said second eccen- 

can be easily performed-. An error in the manufacturing trie bearings to shift an axis of a cam shaft of said 

process can be properly absorbed, and an adjustment at cams. 

the time of wear can be easily performed. 65 2. A varnish coater according to claim 1, wherein 

In the above embodiment, the rollers 78 are respec- said first pivoting means comprises: 

tively brought into tight contact with the surfaces of the an air cylinder which is operated in response to a given 

cams 81 by the air cylinder 74 as the biasing means. If timing signal; 
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a piston rod which is reciprocally inserted in said air 
cylinder; and 

a lever coupled between said piston rod and one of said 
cams to pivot said cams. 

3. A varnish coater according to claim 1, wherein 5 
said biasing means comprises: 

an air cylinder which is operated in response to a given 
timing ^gnal; 

a piston rod which is reciprocally inserted in said air 
cylinder; 10 

a first lever one end of which is connected to said piston 
rod; 

a second lever one end of which is connected to the 

other end of said first lever; and 
a connecting lever one end of which is connected to the 15 

other end of said second lever and the other end of 



which is coupled to an extended portion of one of said 
first eccentric bearings. 

4. A varnish coater according to claim 1, wherein 
said second pivoting means comprises: 

bolts mounted on extended portions of said second ec- 
centric bearings, respectively; 

handles coupled to said bolts through studs, respec- 
tively; and 

stoppers for defining a range of pivotal movement of , 
each of said second eccentric bearings. 

5. A varnish coater according to claim 1, wherein 
said cam shaft has an axis which constitutes a right-an- 
gled triangle together with axes of said rolling members 
and said form roller. 
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[57] * ABSTRACT 

In a varnish coater, a set of a blanket cylinder and a 
form roller and a set of a pan roDer and a metering roller 
are driven by different drive sources. One-way clutches 
are arranged between the blanket cylinder and the form 
roller and between the form roller and a motor as one of 
the different drive sources, respectively. The form rol- 
ler is selectively driven by one of the different drive 
sources through- a corresponding one-way clutch. AK 
tematively, the' form roller is driven by one of the drive 
sources which has a higher rotational speed. 
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, „ between a blanket cylinder and a form roller to obtain a 

VAR>aSH COATER FOR PRINTED PRODUCT unifonn thickness of a varnish film and hence to im- 

_ prove quality of printed products. 

BACKGROUND OF THE INVENTION it is another object of the present invention to pro- 

The present invention relates to a vamish coater ^ vide a varnish coater capable of preventing varnish on 

disposed between a printing unit and a delivery appara- form roller from being hardened while the blanket 

tus of a rotary press or in an independent coating unit to cylhider is stopped. 

apply varnish on a printed surface. It is still another object of the present invention to 
The surface of paper printed by a rotary printing provide a vamish coater capable of simultaneously 
press is not quickly dried and can be contaminated in cleaning the blanket cylinder and the form roller, 
the subsequent processing. In a sheet-fed rotary printing It is still another object of the present invention to 
press, offsetting tends to be caused when printed sheets provide a vamish coater capable of minimizing wasted 
are stacked. In order to solve thes& problems, conven- paper by separating the blanket cylinder from the form 
tionally, a dryer is arranged in a delivery path of the roller to check varnishing, thereby improving the coat- 
printed products, or a powder is sprayed on the printed ing efficiency. 

paper surfaces. However, in this case, the dryer be- it is still another object of the present invention to 

comes large and powder spraying results in surface provide a low-cost vamish coater which eliminates a 

roughenmg of the printed surface. Surface roughening „eed for electrical control, thereby simplifying mainte- 

tends to entail a loss of gloss and subsequent poor pnnt- nance procedures and preventing erroneous operation. 

^dT^tffl^^^^ InordertoachievetheaboveLotherobje^softhe 

^nt!^!^TfTl the surface from bemg con- present invention, there is provided a vamish coater for 

taminated and to give it gloss. Varnishing is performed ^ printed product, comprising: 

m pnnted products such as covers of books, catalogs «r.et,.«o«. ^^u^J^^r.^ • ^ . - 

and pamphlets which require an aesthetic effect ^ f^^^ J ^ ^ t^^ ? "^^^^^ "^^"^ 

The vLish coater is used as an independent appara- 25 . f^^^^^^^^ "^^^^ is brought into contact with one 

tus. However, recently, the vamish coLr is genially f ^ ^Pf ^^^ 

disposedinadeUvery pathofaprintingpresstSshorten '^^1^1^^^^^^ is selectively brought mto 

a coating time and an associated operation time for ^0°^^^* ^^th the form roller and an unpression cyhnder; 

restacking the printed sheets and hence to improve the ^^"^^ ^nve source for dnving the impression cylin- 
coating efficiency. The varpish coater generally has 30 ^ and selectively dnvmg the form roHer; - 

r<511ers in the same manner as that of a dampening appa- ^ subdnve source for drivmg the upstream*rollers and 

ratus for dampening a surface of a plate mounted on a selectively dnvmg the form roUer; 

plate cylinder of the printing unit. Vamish stored in a second one-way clutches arranged between 

vamish pan is supplied to a surface of a blanket cylinder blanket cylinder and the form roller and between 

through the rollers. The vamish is transferred to a sheet 35 ^^^I^^ subdrive source, respectively; 
passing between the blanket cylinder and an impression 

cylinder. a gear mechanism for selectively transmitting a rota- 

However, in the conventional vamish coater of this ^^onal force to the form roller, 
type, there arise problems in respect to a rotation trans- rptff n^Qro rPT-TriM ntr xtro t^t> a «^TXTy-c 
mission mechanism of each roller and a nonuniform 40 DESCRIPTION OF THE DRAWINGS 
thickness of a vamish film caused thereby. The printing 1 a schematic side view of a four-color sheet- 
press is stopped when the sheets are restacked, or a offset rotary printing press; 

stack board is replaced, or an underiay for a blanket of ^IG. 2 is a schematic side view of a fourth color 

the blanket cylinder is adjusted due to a change in paper printing unit and a coating unit of the rotary printing 

size. In such a case, the blanket cylinder is separated 45 P^ss shown in FIG. 1; , . 

from the impression cylinder, while the rollers used for FIG. 3 is a side view of a vamish coater of the coating 

applying vamish continue to rotate to prevent vamish unit shown in FIG. 2 according to an embodiment of 

from hardening before the restart time. the present invention; 

It is occasionally required that the blanket cylmder be FIG. 4 is a developed sectional view of a portion 

driven from the drive line side of the press, and that the 50 including a blanket cylinder and a form roller of the 

rollers consisting of a pan roller (upsteam roller), a vamish coater shown in FIG. 3; 

metering roller and a form roller be driven by another FIG. 5 is a developed sectional view of a portion 

variable motor so as to adjust the thickness of a vamish including a pan roller and a metering roller of the var- 

film. When the above operation is performed, however nish coater shown in FIG. 3; 

irregular rotation occurs between the blanket cylinder 55 FIG. 6 is a side view of a throw-on and -off mecha- 

and the form roller which are driven by the different nism for rollers in correspondence with the portion 

drive sources, thus resulting in an irregular thickness of shown in FIG. 3 when viewed from the outside of the 

the vamish film. However, when the form roller is frame; 

coupled to the blanket cylinder through a gear, the form FIGS, la-lc are a representation for explaining roller 

roller must be stopped when the blanket cylinder is 60 driving; and 

stopped for cleaning and adjustment of the underlay of FIG. 8 is a schematic representation of a roller drive 

the blanket. As a result, the vamish on the outer surface unit, 
of the form roller is hardened, and the form roller must 

also be cleaned, resulting m inconvenience. DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

Referring to FIGS. 1 and 2, a four-color sheet-fed 



SUMMARY OF THE INVENTION 



It is an object of the present invention to provide a offset rotary printing press 1 comprises a sheet feeder 2, 
vamish coater capable of preventing irregular rotation four color printing units 3, a coating unit 4 and a deliv- 
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ery apparatus 5. These components are separately as- Referring mainly to FIG. 5, a DC variable motor 30 

sembled and constitute the rotary printing press 1. Each is supported and mounted on a bracket 29 fixed on the 

printing unit 3 has a plate cylinder 6 having a printing outer surface of one of the frames 22. A gear box 32 

plate thereon, an inking apparatus (not shown) for sup- coupled to the shaft of the motor 30 through a coupling 

plying a corresponding ink to the cylinder surface, and 5 31 is supported and mounted on a bracket 33 fixed on 

a dampening apparatus 7 for supplying dampening ^ the outer surface of this frame 22. A driving gear shaft 

water to dampen the cylinder surface. A blanket cylin- 34 is coupled to the motor shaft through a bevel gear 

der 8 is brought into contact with each plate cylinder 6 which is disposed in the gear box 32 to be perpendicular 

on which an image is formed by utilizing the corre- to the motor shaft, A driving gear 36 supported by a 
spending color ink and water. The image on the plate ^0 stud 35 which extends outward from the frame 22 is 

cylinder 6 is transferred to the blanket cylinder 8 upon ^^e^ on the driving gear shaft 34. A gear shaft 38 is 

relative rotation therebetween. In each printing unit 3, supported on the frame 22 through a bearing 39 to rotat- 

^ an impression cylinder 9 having a diameter twice that of ^^|y support an intermediate gear 37 meshing with the 

' the blanket cylinder 8 is brought into contact therewith. driving gear 36. One end of a pan roller 41 is rotatably 

A transfer cylinder 10 having the same diameter as the supported by the bearing portion of the gear shaft 38 

impression cylinder 9 is sandwiched between adjacent extending inwardly of the frame 22. The other end of 

impression cylinders 9 of the corresponding printing ^^^^^ ^s supported by a bearing 40 of the 

units 3. An impression cylinder 11 having a diameter opposing frame 22. The pan roller 41 is dipped in var- 

twice that of a blanket cylinder 23 (having the same ^ ^^^^^^ ^ ^ varnish pan 42. A pan roUer gear 44 

construction as the blanket cylinder 8) of the coating ^^^^ ^ ^^^^ in the vicinity of the gear shaft 38. 

unit 4 is disposed to be in contact with the blanket cylin- Reference numerals 45 and 46 denote gears which re- 

der 23 and at the same level as the other impression spectively mesh with the intermediate gear 37 and the 

cylinders 9 of the printing units 3. A transfer cylinder 12 P^^ ^^"^^ ^ear 44 to transmit a rotational force of ^e 

is sandwiched between the impression cylinder 9 of the intermediate gear 37 to the pan roller 41. The gears 45 

f-fourth color printing unit 3 and the impression cylinder 7^ mooted on a gear shaft 48 supported by a 

Til of the coating unit 4. Paper sheets 13 stacked on the ^^^^^.^ mounted on the frame 22. The pan 

:^ifeed table of the sheet feeder 2 are taken up by a sheet '^^^ * ? %f ""^^'""^o "^^cl? ^u""^ 

U4>ick.up device (not shown) and are fed one by one onto ^^^'f' ^'^^^Pf^ ^^l^^'J^ ^2 '^T 

iZ feedboard 14, Each sheet 13 is gripped with grippers ^IT^^'^^.f ^/"^^^^ fj^ ^'^^^ T 

U^f the first color impression cyli^derTby meL of a Ti W^ h^^^ 

/^^jyhnders 8 with four colors while the sheet 13 is se- „c^^^*;,,«i,, «u« ^ a /^-l ,1 

,aiuenjallyf.dbyt.etransfjc^^ SSrtSt S) 

^^Cn .hL'^^^^^ pnnted Sheet is 35 mounted through pins 52 on corresponding free endl of 

IiTif™d tL^™^ impression cylinder 11 ^-shaped roller arms-49 and 50, respectively. A 

- ^ Tv ^^^'^^""^1 . , V bearing 53 is pivotally mounted on the free end of each 

^ Th| deli very apparatus 5 comprises a dehvery cyhn- ^j^e T-shaped arms 51 such that the axis of the bearing 

l l^er 15 which IS brought into contact with the impres- 53 ^ deviated by a distance t3 (FIGS. 3 and 5) with 
IP^'J^'^y^'^^^'^h'^'^''^^^ 40 respect to the shaft of a metering roUer 54 having an 

;;~Which are coaxiaily mounted on the dehvery cylmder elastic surface. Therefore, the roller 54 is supported by 

a|5. Dehvery chains 19 each having gnppers at equd the bearings 53 and is brought in contact with the pan 

j^^als are respecuvely looped between the nght and ^oUer 41. A gear 55 mounted on the end portion ofVhe 

^'■^eft sprockets 16 and front end sprockets 18 of a dehv- shaft of the roller 54 is meshed with the pan roller gear 
F=ery frame 17. The sheet 13 gripped by the gnppers of 45 44, so that the roller 54 is rotated in the direction indi- 

he impression cylmder 11 is gnpped by the gnppers of cated by arrow C (FIG. 3). Bolts are loosened to pivot 

the chams 19 and transfenred thereby. The sheet 13 is the bearings 53 so as to adjust a nip pressure actmg on 

released from the gnppers of the chains onto a stack the pan roller 41. 

board 20. ^.^^Hg^ ^^^^ 49 coupled to the corre- 
The coatmg unit 4 havmg the constniction described 50 spending T-shaped arm 51 through a lever 56 having an 
above has a vanush coater 21 to be described below. eccentric portion indicated by a distance t4 (FIGS. 3 
Refemng mamly to FIG. 4, the blanket cylinder 23 and 5). A pin 57 of the eccentric portion is manuaUy 
having the same diameter as that of the blanket cylinder pivoted to throw on/off the metering roUer 54 with 
8 is rotatably supported by right and left frames 22, respect to the pan roller 41. Reference numeral 58 de- 
respectively, through pairs of antifriction bearings 24 55 notes cams each having a large diameter portion 58a 
and plam beanngs 25. The blanket cylinder 23 is rotated (FIG. 3) and a smaU diameter portion SBb (FIG. 3). The 
m the direction indicated by arrow A (FIG. 3) upon cams 58 are mounted on end portions of a cam shaft 59 
rotation of a cylinder gear 26 coupled to a driving mounted across the right and left frames 22. These end 
source. The axes of the bearings 24 and 25 are respec- portions are adjacent to the inner surface portions of the 
tively deviated by distances tl and t2 with respect to the 60 right and left frames 22, respectively. Rollers 60 eccen- 
axis of the blanket cylinder 23. A lever 27 pivotally trically (indicated by a distance t5) mounted on the free 
mounted on the corresponding rolling bearing 24 of the ends of the T-shaped arms 51 are in contact with the 
frame 22 is reciprocated by means of an air cylinder to cam surfaces of the cams 58, respectively. Pivotal 
bring the blanket cylinder 23 into contact with or sepa- spring shafts 62 are mounted on studs 61 extending 
rate it from. the impression cylinder 11. A lever 28 piv- 65 inward from the frames 22. One end of each of pivotal 
otally mounted on the plain bearing 25 is reciprocated spring shafts 62 is pivotally mounted on the correspond- 
by a handle to adjust the contact pressure between the ing T-shaped arm 51. The T-shaped arms 51 urge the 
blanket cylinder 23 and the impression cylinder 11. rollers 60 which tend to abut ag^st the cams 58 by 
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means of compression coil springs 63 mounted on the large diameter portion 81c of each cam 81 is in contact 

spring shafts 62, respectively. A piston rod 66 of an air with the corresponding roller 78. The roller 78 is biased 

cylinder 65 having an end mounted on the coirespond. by an air pressure of the air cylinder 74 to abut against 

mg frame is pivotally coupled to the free end portion of the corresponding cam 81. Furthermore, when the blan- 
a lever^fuced on the end ofthe cam shaft 59. When the 5 ket cylinder 23 is removed and the form roller 6S is 

piston rod 66 is moved to pivot the cams 58, the meter- thrown on the blanket cylinder 23, the piston rod 85 of 

mg roller 54 can be brought into contact with or sepa- the air cylmder 84 is elongated to pivot the cams 81 

rated from the pan roller 41 through the rollers 60 and counterclockwise. As a result, the rollers 78 are respec- 

the T-shaped arms 51 tively brought into contact with the small diameter 
Ref^rmg agam to HGS. 3 and 4, eccentnc bearings 10 portions Sib of the cams 81 by means of the biasing 

67 (mdicated by a distance t6 in FIG. 3) are respectively force of the air cylmder 74. Therefore, the form roUer 

mounted on the frames 22 above. the blanket cylinder 68 is held in a state wherein it contacts the blanket 

23. A form roUer 68 is supported by the eccentric bear- cyOnder 23, In other words, in the throw-on and -off 

ings 67 and is brought mto contact with the blanket positions of the blanket cylinder 23, the contact forces 
cyhnder 23. As shown in FIG. 4, one end of a connect- 15 of the form roller 68 with respect to the blanket cvlin- 

mg lever 69 is coupled to an outwardly extended por- der 23 are limited by the large diameter portions 81a 

Uon of one of the eccentnc bearmgs 67, and the other and the small diameter portions 81^ of the cams 81 

end thereof IS coupled to a lever 71 which is mounted Adjustment of these cx)ntact forces is effected by the 

on a lever shaft 70 mounted on the frame 22. An actua- movement of the cam 81 caused by the turning of the 
tor end of a piston rod 75 of an air cylinder 74 pivotally 20 handle 88. Referring to FIG. 4, feference nuiheral 89 

coupled to the stud 73 extendmg outwardly from the denote off-position stoppers which are screwed in studs 

frame 22 is coupled to a lever 72 fixed on one end of the 90 on the frames 22, respectively. When the blanket 

lever shaft 70. Wlien the piston tm 75 of the air cylin- cylinder 23 is located m the throw-on position the 

V pivot the eccentric bearings 67 piston rod 75 of the air cylinder 74 is shortened, and the 
through the couplmg lever 69 and the like, the form 25 eccentric bearings 67 are respectively pivoted until they 

roller 68 can be thrown on/off with respect to the blan- abut against the stoppers 89. Therefore, the throw-off 

ket cyhnder 23. Referrmg to FIG. 6, reference numeral position of tiie form roUer 68 can be defined with re- 

76 denotes a bearing fixed on the bracket at the side of spect to the throw-on position of the blanket cylinder 

^e fr^e 22 to support the lever; shaft 70 outside the 23. Referring to FIG. 4, reference numeral 91 denotes 
frame 22. As shown m FIG. 4, the roUer shafts 77 are 30 stotfpers for defining the eccentric pivotal movement of 

spUt-clamped to be pivoted. Innei«^rings of rollers 78 tiie cams 81 when the lever 82 respectively abuts ^mst 

each compnsmg a ball beanng are, respectively fixed at the stoppers 91. As shown in FIG. 3, a rider roller 92 is 

the eccentnc portions deviated by distances t7 with supported at each end thereof by an arm 94 pivotal 

respect to the axis of the roller shaft 77. Reference nu- about a pin 93 on the'side of the frame 22 and is brought 

meral 79 denotes a cam shaft supported by the right and 33 in tight contact with the form roller 68. The arm 94 

left frames 22 respectively through eccentric beariings swings upon pivotal movement of a cam 95 by means of 

80. As shown m FIG. 6, the position of the cam shaft 79 • a handle (not shown), so that the rider roller 92 can be 

IS preset such tiiat the axes of the cam shaft 79, the roller thrown on/ofF with respect to tiie form roller 68 

78 aiid the form roller 68 conrespond to apexes of a right The drive mechanism of the motor 30, the cylinder 

angled triangle. Cams 81 each having a large diameter 40 gear 26 and the fonn roller 68 wiU be described with 

portion 81a and a small diameter portion 816 are split- reference to mainly FIGS. 7 and 8 

clamped on the cam shaft 79. In other words, the cams One end of a clutch shaft 98 is supported by a bearing 

81 ^e respectively pivotal about the eccentric bearings 96 fixed on tiie frame 22 m the vicmity of the motor 3oT 

80 through the cam shaft 79. A lever 82 is spUt-clamped and the otiier end thereof is supported by a bracket 97 

on the projectmg end of the cam shaft 79, and the actua- 45 extending. from the frame 22. A gear 99 is fixed on the 

tor end of a piston rod 85 of an ah: cylinder 84 pivotally clutch shaft 98 and is meshed with the driving gear 36 to 

supported by the frame 22 through a stud 83 is pivotally transmit rotation of the motor 30 to the clutch shaft 98 

coupled to the free end portion of the lever 82. Bolts 86 A clutch gear 101 fixed on a one-way clutch 100 (to be 

respectively extend from the extended portions of the described in detail later) on the clutch shaft 98 is meshed 

eccentric bearmgs 80 which extend inside the frames 22. 50 witii a form roller gear 102 fixed in the end portion of 

The bolts 86 respectively engage with nuts such that the roDer shaft of tiie fonn roUer 68. The one-way 

these bolts 86 are mserted in handles 88 supported by clutch 100 has a known structure capable of transmit- 

studs 87 so as not to move axially. When the handles 88 ting a rotational force in only one direction. In this 

are turned to move the bolts 86 so as to turn the eccen- embodiment, the form roller 68 is a driven member, so 

tnc bearmgs 80, respectively, tiie cams 81 are eccentri- 55 that tiie rotational force of the motor 30 is transmitted 

cally moved together with the cam shaft 79 to shift its only to tiie forin roUer 68. A one-way clutch 103 havmg 

axis. In this throw-on and -off mechanism of tiie form the same construction as tiie one-way clutch 100 is 

roller 68, wben tiie piston rod 75 (FIG. 5) of tiie ak. arranged m an end portion of a roller shaft of tiie form 

cyhnder 74 is shortened O-e., when the eccentric bear- roUer 68. A clutch gear 104 coupled to tiie one-way 

mgs 67 are pivoted clockwise m FIG. 6), tiie form roUer 60 clutch 103 is meshed witii tiie cylmder gear 26 of the 

^ IS separated from tiie blanket cylmder 23. In tins case, blanket cylmder 23. In tills case, the form roUer 68 is tiie 

the eccentnc direction of the bearings 67 is preset such driven member for tiie one-way clutch 103, so that tiie 

tiiat tiie fonn roller 68 is separated from tiie blanket rotational force of tiie blanket cylmder 23 is transmitted 

cylmder 23 while tiie distance between tiie fonn roller only to the fonn roller 68. In tiiis manner, tiie fonn 

68 and tiie metenng roller 54 is kept to be substantiaUy 65 roUer 68 is selectively driven by the motor 30 and tiie 

consmnt. In the state shown in FIG. 6, tiie blanket cylm- blanket cylinder 23 through tiie one-way clutches 100 

der 23 IS m contact witii tiie fonn roUer 68. In this case, and 103; tiie fonn roller 68 does not smiultaneously 

the piston rod of the air cylmder 84 IS shortened, and the receive tiie rotational forces tiu:ough the one-way 
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clutches 100 and 103. Either of the one-way clutches 
300 and 103 which transmits a higher rotational speed is 
coupled to the form roller 68, and the other one of the 
one-way clutches 100 and 103 which transmits a lower 
rotational speed is decoupled from the form roller 68. 

Referring to FIG. lid), the solid line position of the 
blanket cylinder 23 is defined as a throw-on position 
with respect to the form roller 68 and the impression 
cylinder 11, FIG. lib) shows a rotation transmission 
path when the blanket cylinder 23 is located in the 
throw-on position. In this case, the pan roller 41 and the 
metering roller 54 are driven by the motor 30, and the 
form roller 68 is driven by the impression cylinder 11 
and the blanket cylinder 23 through the one-way clutch 
103. Therefore, the one-way clutch 100 is decoupled 
from the form roller 68. Referring again to FIG. 7(fir), 
the dotted line position of the blanket cylinder 23 is 
defmed as a throw-off position with respect to the form 
roller 68, FIG. 7(c) shows a rotation transmission path 
when the blanket cylinder 23 is located in the throw-off 20 
position. In this case, the form roller 68 is driven by the 
motor 30 through the pan roller 41 and the metering 
roller'54 via the one-way clutch 100. Only the blanket 
cylinder 23 is driven by the impression cylinder 11. 

JTherefore, the one-way clutch 103 is decoupled from 

^;-4he form roller 68, 

The operation of the varnish coater 21 having the 

I .arrangement described above will now be described. 

; ilie motor 30 of the varnish coater 21 is started to per- 
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command from a timing controller, so that the blanket 
cylinder 23 is located in the throw-on position, and that 
the blanket cylinder 23 is brought into tight contact 
with the impression cylinder 11 and the form roller 68. 
Varnish circulating between the form roller 68 and the 
pan roller 41 is transferred to the blanket cylinder 23 
and is applied to the printed sheet passing between the 
blanket cylinder 23 and the impression cylinder 11, The 
coated sheet 13 is fed by the delivery chains 19 and is 
stacked on the stack board 20. In the throw-on position 
of the blanket cylinder 23, the rotational force is trans- 
mitted from the motor 30 to the form roller 68 through 
the one-way clutch 100. At the same time, since the 
blanket cylinder 23 is located in the throw-on position^ 
the rotational force of the blanket cylinder 23 is trans- 
mitted to the form roller 68 through the gears 26 and 
104 and the one-way clutch 103. The rotational speed of 
the blanket cylinder 23 is higher than that of the motor 
30, so that only the rotational force of the blanket cylin- 
der 23 is transmitted to the form roller 68. The one-way 
clutch 100 is decoupled from the form roller 68, 

When the coating -operation is completed and the 
stack board 20 of tlie delivery apparatus 5 is replaced 
with an empty stack board, or the underlay of the blan- 
ket is adjusted if the blanket becomes thin, sheet feeding 
is stopped. In this condition, the blanket cylinders 8 of 
the printing units are moved in the throw-off positions, 
and the blanket cylinder 23 is simultaneously thrown off 
with respect to the impression cylinder 11 and the form 



:f ibrm the coating operation while tJie blanket cylinder is 30 roller 68. In this case, the cylmder gear 26 is sTightly 
J;|locateJ at the throw-off position. The cams 58 are piv- 
-li Oted by the air cylinder 65 to abut the rollers 60 against 
^ J)ie small diameter portions 58^ of the cams 58, respec- 
fively, so that the metering roller 54 is brought into 
flight contact with the pan roller 41 and the form roller 35 
J68 by means of the biasing forces of the compression 
recoil springs 63. In this case, the piston rod 75 of the air 
4^ylinder 74 is elongated so that the rollers 78 of the 
tlBccentric bearings 67 are respectively brought into tight 

contact with the large diameter portions of the cams 40 
^^"^1. The form roller 68 is located in the throw-on posi- 
L.£tion. However, since the blanket cylinder 23 is located 
the throw-off position, the form roller 68 is separated 
hfSrom the blanket cylinder 23. In this case, the rotation of 
l==flie motor 30 is transmitted to the pan r^ler 41 and the 45 
metering roller 54 through the bevel gears in the gear 
box 32, and the gears 36, 37, 45, 46, 44 and 55. The 
rotation of the motor 30 is also transmitted to the form 
roller 68 through the gears 36 and 99, the one-way 
clutch 100 and the gears 101 and 102. The blanket cylin- 50 
der 23 is separated from the impression cylinder 11, and 
these cylmders are stopped. Upon rotation of the above- 
mentioned rollers, the varnish 43 is drawn by the pan 
roller 41 from the varnish pan 42. A thickness of the 
varnish film is adjusted upon contact between the pan 55 
roller 41 and the metering roller 54. The varnish film 
having a predetermined thickness is transferred to the 
form roller 68. Varnish circulates through the pan roller 
41, the metering roller 54 and the form roller 68. When 
the rotary printing press is started to feed a sheet 13 60 
onto the feedboard 14 by means of the automatic feeder 
2, the blanket cylinders 8 of the printing units 3 are 
located in the throw-on positions, so that the sheet 13 is 
subjected to four-color process printing through the 
blanket cylinders and the corresponding impression 65 
cylinders 9, The printed sheet is fed toward the coating 
unit 4. When the printed sheet reaches the coating unit 
4, the plain bearings 25 are pivoted in response to the 



meshed with the gestt 104, and the motor 30 continues 
to rotate. Therefore, .the form roller' 68 xontinues to be 
driven by the blanket cylinder 23 through the one-way 
clutch 103. At the same time, the pan-roller 41 and the 
metering roller 54 continues to be driven by the motor 
30, so that the varnish 43 circulates in a path between 
the varnish pan 42 and the form roller 68 and will not be 
hardened. In the case of adjusting the imderlay of the 
blanket of the blanket cylinder 23, the rotary printing 
press is stopped, and the blanket cylinder 23 is cleaned 
and the underlay is adjusted. In this case, the form roller 
68 is driven by the motor 30 through the one-way 
clutch 100. After the underlay is adjusted, the rotary 
printing press ts started. When the air cylinder 84 is 
actuated to elongate the piston rod 85, the cams 81 are 
rotated counterclockwise (FIG. 6) through about 90*. 
In this case, the eccentric bearings 67 are biased by the 
air cylinder 74 and are rotated imtil the rollers 78 re- 
spectively abut against the small diameter portions 81^ 
of the cams 81. Therefore, the form roller 68 is brought 
into contact with the blanket cylinder 23 which is lo- 
cated in the off position, and the varnish imder circula- 
tion is transferred to the blanket cylinder 23, The cylin- 
der gear 26 is meshed with the gear 104, so that the form 
roller 68 is driven by the blanket cylinder 23 through 
the one-way clutch 103 at a speed higher than the rota- 
tional speed of the motor 30 since the rotation of the 
impression cylinder is transmitted through meshing 
between the gears 26 and 104 even if the blanket cylin- 
der 23 is located in the throw-off position. Theresiter, 
when the sheet 13 is fed and reaches the blanket cylin- 
der 23, the air cylinders 74 and 84 are actuated in re- 
sponse to predetermined tinaing signals from the timing 
controller. As a result, the rollers 78 are respectively 
brought into tight contacts with the large diameter 
portions 81a of the cams 81, and the blanket cylinder 23 
is located m the throw-on position. Therefore, the form 
roller 68 is brought into tight contact with the blanket 
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cyhnder 23 by a contact pressure preset by the cams 81 decreasing occurrence of wasted paper and improving 
and the roUers 78. thereby to restore the coating condi- the coating operation. In addition to these advantages 
tion which ousted before sheet feeding was stopped. In the electrical control system is not required, so that a 
order to simultaneously clean the form roller 68 and the low-cost varnish coater can be obtained, the mainte- 
blanket cylinder ^, the form roller 68 is brought into 5 nance procedures can be simplified, and the erroneous 
contact with the blanket cylinder 23 which is located in operation can be eliminated, 
the throw-off position. The form roller 68 is driven What is clauned is- 

through the blanket cylinder 23. In addition, in order to 1. A varnish coater for a printed product, comprising- 
manually clean the blanket cybnder 23, the blanket upstream rollers for picking up and metering varnishf 
cylmder 23 is located m the throw-off position, and the 10 a form roller which is brought into contact with one of 
rapresaon cyhnder 11 is stopped. The blanket cylinder said upstream rollers to receive the varnish there- 
23 can be washed while the form roDer 68 is located in from; 

the off state with respect to the blanket cylinder 23. a blanket cylinder which is selectively brought into 
Therefore, the form roller 68 is driven by the motor 30. contact with said form roller and an impression rol- 

The present mvention is not hmited to the particular 15 ler; 
embodiment described above. It is essential to rotate the a mdn drive source for driving said impression roller 
blankei: cylinder m synchronism with the form roller. and selectively driving said form roller- 
For example, the form roller 68 can be brought mto a subdrive source for driving said upstreain rollers and 
tight contact with only the pan roller 41, and the meter- selectively driving said form roller- 
ingroUer 54 can be brought into tight contact with only 20 first and second one-way clutches ^ranged between 
the pan roller 41. The same effect as in the above em- said blanket cylinder and said form roller and be- 
bodunent can be obtamed even in this modification. The tween said form roUer and said subdrive source re- 
rotational direction of the rollers is not limited to th^ specdvely; and 

way as described above. a gear mechanism for selectively transmitting a rota- 

As is apparent from the above embodiment, in the 25 tional force to said form roller- 
varnish coater for the printed product, the blanket cyl- wherein said subdrive source drives said form roller via 
mder and the fonn roller, and the rollers located in the a subdrive source gear, a first transfer gear meshed 
upstream of the form rollers are driven by the separate with the subdrive source gear, said second one-way 
■ dnve sources. The one-way clutches are arranged be- clutch, a second transfer gear meshed with a form 
tween the blanket cylinder and the form roller and 30 roller gear, and said form roller gear, when said blan- 
between the form roller and the upsteam drive sources ket cylinder is separated from said form roller, said 
respectively. The form roller is selectively driven by subdrive source gdar,'said first and second transfer 
one of the blanket cylmder dnve source and the up- gears and said form roller gear being included in said 
stream dnve source. In addition, the form roller is gear mechanism. 

driven by one of the drive sources which has a higher 35 2. A varnish coater accordmg to claim 1, wherein 
rotational speed. The form roller can be driven without said main drive source drives said blanket cylinder 
-damage irrespective of the throw-on and -off operation through said impression cylinder, and said blanket cyl- 
between blanket cylmder and the form roUer. There- inder drives said form roller through a blanket cylinder 
fore, the coatmg operation can be properiy performed, gear, a furst one-way clutch gear meshed with said blan- 
v^nish can be apphed to the roUers while the blanket 40 ket cylinder gear and, said first one-way clutch when 
. cyhnder and the form roller are respectively located in said blanket cylinder is held m a throw-on position, and 
the throw-off pontoons, and the varnishing operation said blanket cylinder gear, said first one-way clutch 
can be checked while the blanket cylinder and the form gear, being included in said gear mechanism 
roller are respectively located in the throw-off and 3. A varnish coater according to claim 1, wherein 
throw-on positions. These operations can be performed 45 said form roller is driven by one of said main drive 
wittiout nregular rotation between the blanket cylinder source and said subdrive source which has a higher 
and the form roUer, thereby eliminatmg the nonuniform rotational speed. 

thickness of the varnish film and hence improving the 4. A varnish coater according to claim 3, wherem 
quahty of the pnnted products. In addition, while the said main drive source has a rotational speed higher 
blanket cyhnder is stopped, the form roUer can be con- 50 than that of said subdrive source 
tmuously rotated together with the metering roller and 5. A varnish coater according to claim 1, wherein 
Uie pan roller, thereby preventing hardening of varnish. said upstream rollers comprise a metering roller and a 
Furthermore, varmshing can be checked while the blan- pan roller, said pan roller bemg dipped m varnish, 
ket cylmder is located in the throw-off position, thereby ***** 
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[57] ABSTRACT 

In a printing machine, a medium applicator disposed 
downstr^tm of printing unit s of the machine, in travel 
direction through tfie macnme of a sheet being printed, 
the medium applicator havmg an assembly formed of a 
first roller for taking up medium from a supply con- 
tainer, a second roller for metering a quantity of the 
medium to be applied, and a third roller for transferring 
the medium, the third roller having a continuous cylin- 
drical surface with a rubber lining disposed thereon for 
directly applying the medium onto the sheet, the three 
rollers being in constant meshing engagement with a 
sheet-transfer cylinder during application of the me- 
dium, the medium applicator further comprising a plate 
cylinder having a cylindrical surface interrupted by a 
transverse channel and carrying a flexible relief plate 
having raised surfaces thereon, and another assembly of 
rollers for supplying medium from another supply con- 
tainer to the raised surfaces of the flexible relief plate, 
the plate cylinder being in operative engagement with 
the third roller. 
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German Pat. No. 20 20 584 is based upon a device for 

MEDIUM-APPLYING DEVICE IN A PRINTING avoiding smearing of the ink due to lacquering. By 
MACHINE means of a lacquering unit, the lacquer is applied to a 

printing-unit cylinder. This printing-unit cylinder, 

The invention relates to a medium applicator in a 5 which has the same diameter as that of the cylinders of 
printing machine and, more particularly, to such a me- the preceding printing units, transfers the lacquer to the 
dium applicator which is disposed downstream of print- printed material. The disadvantages referred to herein- 
ing units of a printing machine, as viewed in travel before are also applicable to this construction and re- 
direction through the machine of a sheet being printed quire additionally, time-consuming cleaning work to be 
theran, the medium applicator having an assembly 10 performed on the rollers. Moreover, the construction of 
formed of a first roller for taking up medium from a the printing unit is compUcated by having to attach the 
supply container, a second roller for metering a quantity lacquering unit to the rubber of blanket cylinder, 
of the medium to be applied, and a diird roller for trans- a further disadvantage of the state of art as exempli- 
femng the medium, the third roller having a continuous fied by the 'references cited hereinbefore, is that, due to 
cylmdncal surface with a rubber Immg disposed 15 directions of rotation of the rollers, the format- 
thereon for directly appiymg the medium onto the .ej^ted wiping by the ductor blade cannot be observed, 
sheet, the three rollers being m constant meshing en- ^j^^^ ^31^ impossible a precise wiping or removal of 
pgementwith asheet-transfercylmderdurmgapphca. the superfluous lacquer material, 
ion of the medium. A medium applicator of this g^eral 3^ ^^^^ -^^^^^^ ^^^^ 

type has been described m my commoiJy owned c^ 20 -^^^ ^ ^^^^ improvement over tl^ con- 

pendmg apphcation Ser. No, 626,732 filed July 2, 1984, ^^„.^^JL 1 «f« \» j- i- 

*;^,„ „kL« jL^j / » > struction m my aforementioned co-pending apphcation 

now aDanaoned. * ai_ r / 1 .1 , r . 

A lacquering or varnishing device in printing ma- ^^l^^^ ^ supplemental medium-applying device 
chines hL be^me known heretofore from German ^^^^ ^ ^.^^^^ especially for coatmg or lacquenng 
Published Non-Prosecuted Application No. (DE-OS) 25 ^^f^^*^'^ ^TH^^f^ '''''^^'^'^ ^^^^^ ^""^ ^" 
30 46 257. Thisdeviceincludesalacquerstoragetankor ^^^'f furthermore, to provide a supplementary 
supply container and a scooping roller dipping into this «iedium applicator or lacquenng umt for appiymg coat- 
tank. The lacquer taken up by the scooping roller is fed or for lacquenng with layers of any selected thick- 
in metered faihion to an applicator roller. Two doctor ^^^1. , , f. . j . , . ' . . 
rollers, by means of which a fonnat-related lacquer feed 30 foregoing and other objects in view, there is 
occurs, can be set close to the scooping roller. A ductor P^vided, m accordance with the invenuon, in a piint- 
blade applicable against the metering roller is also pro- machme, a medmm-applicator disposed , down- 
vided. This ductor blade serves to wipe superfluous pnnting units- of the machine, in the travel 
lacquer from the metering roller and to return it to the direction through the machine of a sheet being printed, 
supply container. 35 medium applicator having an assembly formed of a 

A specific disadvantage of this heretofore known ^<»l^er for taking up medium from a supply con- 

device is that the lacquer is fed to the varnishing or tainer, a second roller for metering a quantity of the 
lacquering cylmder via a distributor roller and an appli- medium to be applied, and a third roller for transferring 
cation roller. Because of the relatively long transport medium, the third roller having a continuous cylin- 

distance which the lacquer has to cover over many 40 ^^^^ surface with a rubber lining disposed thereon for 
roUers until it reaches the printed sheet, the lacquer directly applying the medium onto the sheet, the three 
begins to set i.e. no quick-drying lacquers can be used. rollers being in constant meshing engagement with a 
Due to this limitation to slowly drying lacquers, when sheet-transfer cylinder during application of the me- 
the sheet is delivered the reverse side or back of the next *e medium applicator further comprising a plate 

following sheet will smear the lacquer and thus paste 45 cylmder having a cylindrical surfece interrupted by a 
the sheets together. Consequently, no full sheet piles transverse channel and carrying a flexible relief plate 
can be set up, because the pile weight which is built up having raised surfaces thereon, and another assembly of 
at the delivery end and which applies a load to the rollers for supplying medium from another supply con- 
individual sheets also limits the lacquer layer thickness. tainer to the raised surfaces of the flexible relief plate. 

In the device descn'bed in German Pat. No. 23 45 183 50 the plate cylinder being in operative engagement with 
for applying a medium there are provided a dipping the third roller. 

roller, a metering roller, an applicator roller, a back- In this lacquering device or medium application, it is 
pressure cylinder, a form cylinder and another applica- possible to apply medium or lacquer by means of a 
tor roller. The two applicator rollers, the dipping roller flexible relief or letterpress plate which is disposed on a 
and the metering roller are combined into a common 55 plate cylinder. Fields or sections of the most varied size 
structural unit Withm this structural unit, either the and shape are provided on this relief plate m order to 
dipping roller with the form cylinder or the first appli- perform the desired application of medium or lacquer- 
cator roller with the form cylinder or the second appli- ing of areas which are interrupted or spaced from one 
cator roller with the back-pressure cylinder can cooper- another. 

ate. 60 In accordance with a further feature of the invention, 

A disadvantage of this last-mentioned construction is the flrst, second and thkd rollers and the medium sup- 
that the lacquer must first be fed to the printed material ply container associated therewith form a first-medium 
via the form cylinder. The platen mounted on the applying device, and the plate cylinder, the other as- 
clamping device at the form cylinder forms a channel in sembly of rollers and the other supply container form a 
which the lacquer accumulates after a given operating 65 supplementary medium-applying device, and means are 
time. This lacquer-accumulation results in an irregular included for operating the first medium-applying device 
lacquer application due to dripping of the lacquer down simultaneously with the supplementary medium-apply- 
onto the printed material. ing device. 
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In accordance with an added feature of the invention, delivery chain or conveyor 12 which then conveys it to 

the medium is a lacquer. the delivery pile 13. 

Both medium-applying or lacquering devices are Lacquer 16 is received in the supply tank 8 and serves 

used simultaneously in order to attain a maximum coat- for suitably treating or processing the sheet after it has 

ing thickness of the medium or lacquer at least at prede- 5 been printed. During the rotation of the dipping roller 

termined areas of the sheet. 7, it picks up the lacquer 16 from the supply tank 8 and 

Other features which are considered as characteristic transfers the lacquer 16 to the metering roller 9. The 

for the invention are set forth in the appended claims. applicator roller 11 disposed in contact with the meter- 

Although the invention is illustrated and described ingroller9transfersthelacquer 16 to the relief or letter- 
herein as' embodied in medium-applying device in a 10 press plate on the plate cylinder 6 which is formed with 
printing machme, it is nevertheless not intended to be suitable recesses. The distributor roller 10 distributes 
limited to the details shown, since various modifications the lacquer uniformly in lacquering regions provided on 
and structural changes may be made therein without the applicator roller 11. The format-dependent lacquer- 
departing from the spirit of the invention and within the ing operation is effected by means of non-illustrated 
scope and range of equivalents of the claims. 15 conventional doctor-blade devices which are attachable 

The construction and method of operation of the to the metering roller 9. 

invention, however, together with additional objects The relief or letterpress plate disposed on the plate 

and advantages thereof will be best tmderstood from the cylinder 6 is suitably furnished with surfaces required 

following description of specific embodiments when for the lacquering process. The lacquer 16 adheres to 

read in connection with the accompanying single FIG- 20 the raised surfaces of the relief plate and at these loca- 

URE of the drawing which is a diagrammatic eleva- tions, is transferred to the roller 14. Further transfer of 

tional view of the printing machine having a first lac- the lacquer is effected via the roller 14 directly to the 

quering device and a doctor blade assembly arranged at sheet being printed which is located on the sheet-trans- 

an applicator roller and disposed in front of a delivery fer cylinder 15. 

unit and, in accordance with the invention, having a 25 With the foregoing embodiment of the invention, it is 
Clsupplementary lacquering device located above the first possible to provide non-illustrated means either to use 
Tiacquering device. the first lacquering unit 4 individually or, if specific 
Referring now to the FIGURE of the drawing, there breaks or discontinuities i.e: spacings, in the lacquer 
i^'-=ls shown therein a last printing unit 1 of a printing ma- coating applied to the material being printed are re- 
y^hine having a conventional inkiag unit 2 and a conven- 30 quired, to use the. supplementary -device. 5 individually 
3 ntional dampening unit 3. Following the last printing unit or, if special coating thicknesses of the lacqfter is re- 
y 1, in direction of feed of paper through the printing quired, to use the duplex lacquering unit, namely both 
""^machine from the right-hand side to the left-hand side of the first lacquering device 4 and the supplementary 
vQht drawing FIGURE, is a duplex lacquering unit lacquering device 5 simultaneously. 
5=fibrmed of a first lacquering device 4 and a supplemen- 35 ITiere are claimed: 
itary lacquering device 5 disposed above the first lac- 1. In a printing machine, a medium applicator dis- 
quering device 4. Printed sheets are conveyed from the posed downstream of printing units of the machine, in 
Cllast printing unit 1 to the lacquering devices 4 and 5, the travel direction through the machine of a sheet 
: ff espectively. After the consequent treatment or pro- bemg printed, the medium applicator having an assem- 
cessing of the sheets by the lacquering devices 4 and 5, 40 bly formed of a first roller for taking up medium from a 
Hrespectively, the sheets are conveyed further by a deliv- supply container, a second roller for metering a quantity 
} lpTy chain 12 to a delivery pile 13. of the medium to be applied, and a third roller for trans- 
^ The first lacquering device 4 includes a first roller 18 ferring the medium, the third roller having a continuous 
^or taking up medium from a supply container 20, a cylindrical surface with a rubber lining disposed 
h^econd roller 19 for metering a quantity of the medium 45 thereon for directly applying the medium onto the 
to be applied, and a third roller 14 for transferring the sheet, the three rollers being in constant meshing en- 
medium, the third roller having a continuous cylindrical gagement with a sheet-transfer cylinder during applica- 
surface with a rubber lining dbposed thereon for di- tion of the medium, the medium applicator further com- 
rectly applying the medium onto the sheet which is to prising a plate cylinder having a cylmdrical surface and 
be processed. 50 carrying a flexible relief plate having raised surfaces 
The supplementary lacquering device 5 disposed thereon, and another assembly of rollers for supplying 
above the first lacquering device 4 is made up of a lac- medium from another supply container to said raised 
quer supply vessel or tank S wherein a dipping roller 7 surfaces of said flexible relief plate, said plate cylinder 
rotates, and transfers lacquer successively to a metering being in operative engagement with the third roller, 
roller 9, a distributor roller 10 and an applicator roller 55 2. Medium applicator according to claim 1 wherem 
11. The applicator roller 11 is in direct contact with a the first, second and third rollers and the medium sup- 
plate cylinder 6 which is provided with a flexible relief ply container associated therewith form a first-medium 
or letterpress plate 17 used for lacquering. The plate applying device, and said plate cylinder, said another 
cylinder 6 transfers the lacquer applied thereto to the assembly of rollers and said another supply container 
roller 14 which, in turn, is in contact with the sheet- 60 form a supplementary medium applying device, and 
transfer cylinder 15. The sheet-transfer cylinder 15 has further including means for operating said first medium 
non-illustrated grippers which are sunk below the outer applying device simultaneously with said supplemen- 
cyhndrical surface thereof i.e. the back of the gripper is tary medium applying device. 

disposed lower than the surface of the sheet which is to 3. medium applicator according to claim 1 wherein 

be processed. After the consequent processing has been 65 the medium is a lacquer, 

performed, the cylinder 15 surrenders the sheet to the ♦ • * ♦ » 
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[57] ABSTRACT 

A coaler for an offset printing press in which the last 
printing statioii, i.e.t the blanket cylinder roller with its 
associated sheet-handling grippers, is converted to coal- 
ing service, such that a jnck-up rotler, after an ascend- 
ing arcuate path not exceeding 80*, transfers a liquid 
coating to an applicator roller rotating in an opposing 
direction to the blanket cylinder surface which coats 
the individual imprinted* sheets and the liquid coating 
itself serves as a lubricant permitting said opposing 
directions of roution and grippers of said blanket cylin- 
der roller maintain proper handling control of the sheets 
during the coating thereof. Limiting the aicuatc path of 
80" obviates reverse flow of the liquid coating on the 
pick-up roller. 

4 Claims, 3 Dramng Sheets 
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COATER FOR A SHEET FED PRIMING PRESS 

This is a continuadoa*io-pan of application Se:. No. 
902,782, filed Dec. 4, 1986» now abandoned, which is a 5 
coaonuacion of application Ser. No. 74S574. ftlcd June 
26. 1985, now abandoned. 

The present invention relates to improvements in 
coating individual sheets during the printing thereof in 
an oflset printing press, and more particularly to a coat- 10 
ing device for an ofTset printing press that effectively 
applies a aqueous, ultra-violet or other liquid coating to 
each imprinted sheet, in turn, without adversely afTect- 
ing the printing operation of the printing press. 

Applying liquid coating to printed material is, of 15 
course, already well known, and achieved using coating 
devices of well-known construction and modes of oper- 
ation, as exemplified by the coating devices of U.S. PaL 
Nos. 3,257,226. 3,029,780, and 3,931,102. These known 
coaters however arc not noteworthy in their cfTecave- 20 
ness and, most important, are not corapadble with the 
operation of a standard offset printing press, to which 
the within invendon is applied, as distinguished from a 
so<alled web press. That is, the known coaters are 
restricted to use with said web press in which a continu- 25 
ous web is fed through the press and a significant degree 
of tension can therefore be exerted on the web as it is 
being printed. This ability to apply tension to a continu- 
ous web greatly facilitates the application of a coating 

thereto, whereas applying the same degree of tension to 30 operative position of said coating device at a princmg 
individually fed sheets of an offset printing press, an station cf said printing press; 

operating parameter which usually is required during FIG. 4- is a simpUiled side ;;cvational view in loncitu- 

the coating of the individul sheets, may inadvertently dinal cross section iilu5tratL-:g jtructuril details of the 
cause disengagement of the individual sheet from the printing press and coating-applying cooccratbg rollers 
grippers and thus seriously adversely affect the printing 35 of the wiihin invention; 

FIG. 5 is a partial view as seen along lines 5—5 of 
FIG. 4 iilustr^ing, on an cr.iarged scale, structural de- 
tails of an elastomeric blanket of the blanket cylinder 
roller; 

FIG. 6 is a view in cross section, taken along hnes 
6 — 6 of FIG. 5, showing funher structural details cf the 
suifacs of said blanket cylincer roller; and 

FIG. 7 is a view similar to FIG. 4, but illustrating the 
application of two coatings to the sheet fed maicr.al at 
two pnnung stations. 

Illustn:cd in FIG. 2 and partially in FIG. 3, wiK be 
undcrstccd to be a standard sheet fed offset prating 
press, generally designated 10. As is well understood, 
said standard offset printing press 10 includes piural 



along said arctiaie path and also in contact with the 
blankei cylinder roller, said applicator roller being op- 
erativciy arranged for clockwise rotation for maximiz- 
ing the amount cf liquid coatmg transferred thereto 
from the counterclockwise rotating pick-up roller at the 
rspccdvc surfaces of each which are cither in bght 
surface contact with each other or slighdy spaced apart. 
In this way the imprinted sheets are individually coated 
during passage between the opposite direction routing 
applicator and blanket cylinder roUen, said liquid coat- 
ing serving as a lubricant permitting, said opposing di- 
recdon movemenu in said applicator and blanket cylin- 
der rollers. 

The above brie: description, as well as further ob- 
jects, features and advanuges of the present invennon, 
will be xore fully appreciated by reference to the fol- 
lowing deuiled description of presently preferred, but 
nonetheless illustrative embodiments in accordance 
with the present invention, when taken b conjur.cuon 
wiih the accompanying drawings, wherein: 

FIG. 1 is a perspective view of i coating device 
which, in accordance with present invention, is used in 
cooperarlng conjuncuon with a blanket cylinder rcllcr 
of a standard offset printing press; 

FIG. 2 is also a perspective view and illustrates how 
the coating device of FIG. 1 is moved into its operative 
position with the blanket cylinder roller of said printing 
press; 

FIG. 3 is a panial perspective view illustratLT* the 
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operation of the standard ofTsci printing press. 

Broadly, it is an object of the present invention to 
provide a coater for an offset printing press handling 
individually fed sheets overcoming the foregoing and 
other shortcomings of the prior art. More particularly, 40 
it is an object to utilize to advantage the sheet-handling 
apparatus of the printing press and to combine there- 
with a surface coating means, so that coating is effec- 
tively applied to the imprinted sheets while they arc 
under the handling control of the printing press. 

A coater demonstrating objects and advantages of the 
present- invennon is applied to a printing press of the 
type in which individual sheets are imprinted during 

passage through a nip between a cooperating blanket ^ ^ 

cylinder roller and an impression cylinder, said nip 50 pnnting stations, individually "and coUectivciy desig^ 

defining each of plural printmg stations operatively nated 12. at which a separate color is transferred to 

arranged in series relation with each other. More partic- individual sheets providing a multi-color result. More 

ularly, the coaler includes an operational mode that particularly, and as will be explained in greater detail 

contemplates using the last encountered blanket cylin- subsequently, on multi-color presses of which the pnnt- 

der roller for coating service, rather than prindng, and 55 ing press 10 will be undersicod to be in example, the 

operatively arranging same for counterclockwise dircc- transfemng of a sheet from one printing sution 12 to 

tion rotation. Located adjacent the blanket cylinder the next pnnting station located in line therewith, while 

roller is a storage conuiiner for a supply of a liquid keeping said sheet in e.\act register, is accoraplishec by 

coating to be applied to the individually printed sheets means oi *j-ansfcr cylinders whose grippers are timed to 

having a pick-up roller disposed with a lower portion in 6Q take hold of the shce: before ;hcy arc released by the 

the liquid coating supply and operatively arranged for previous cylinder grip per. For purposes of tiic v!z:hin 

counterclockwise rotation for moving the liquid coat- inve.ition, :t is imponant to note that the aforesaid opcr- 

mg adhered to the surface thereof through an ascending ation of a standard ofi'set pnntmg press differs signifi- 

arcuate path of less than ISO degrees, this restricted path cantly from a so-called web press, in which a conunu- 

bemg effective to obviate reverse dirccuon flow of said 65 ous web is fed through the press and a significant degree 

liquid coatrng along said pick-up roller surface. Com- of tension can therefcre be e.tertcd on the web as it is 

plcting the rotating components is an applicator roller being pnnted. This ability to apply tension to a cont:r.u- 

opcratively arranged in contact with the pick-up roller ous web greatly facilitates the application of a coating 



4,779 

3 

thcrcio, whereas appl>-ing the same degree of tension to 
individually fed sheets of an otTset priming press, an 
operating paraine:er which usually is required during 
the coating on the individual sheets, may inadvenently 
cause disengagement of the individual sheet from the 5 
grippers and thus scnously adversely affect the pnming 
operation of the standard offset printing press. 

An important contribution of the present invention 
therefore is the achievement of applying a coating to 
individually fed sheets of a standard offsec printing 10 
press, such as press 10, without adversely affecting the 
printing operation of said press 

The manner in which, in accordance with the present 
invention, individual fed sheets of an offse: printing 
press arc effectively coated, can best be appreciated by 15 
the simplified cross sectional view of FIG. 4, to which 
figure reference should now be made. In accordance 
with the present inve.'ition, the last encountered print- 
ing station 12, designated I2a in FIG. 4, is incorporated 
as part of the within inventive coating operation. Print- 20 
ing station 12a. as is well understood, is defined by an 
impression cylinder 14 having standard cristructed and 
operating grippers 16 which effectively grip, in turn, 
the leading edge of each imprinted sheet 18. Rotation of 
the impression cylinder 14 carries the gripped sheet 18 25 
to the nip 20 of said impression cylinder 14 and a coop- 
erating blanket cylinder 22, When used for printing, the 
blanket cylinder 22 pnor to the nip 20 receives an ink 
image from a priming plaie (noi shown) and effectively 
transfers this ink image to the sheet 18. In accordance 30 
with the present invenrion. however, the blanket cylin- 
der 22 is not used for printing service, but is used for 
effectively applying a liquid coating to the individually 
fed sheets 18. said coating typically being an appropri- 
ate chemical for blocking adverse effects of ultra-violet 35 
rays or other aqueous coating, or may even be an 
acrylic water based coating to provide a gloss or other- 
wise enhance the appearance of the imprinted sheet. 
The coating may also accelerate the drying of the prim- 
ing ink applied to the sheet. aq 

Before describing how the liquid coating is applied, it 
is helpful to complete the descnpuon of the operation of 
ihe componenis of the printing press at station 12a This 
operation is completed by a transfer cylinder 24 having 
grippers 26 which in a well understood manner engage 45 
the sheet 18 as it exits from the nip 20 and effectively 
transfers each sheet 18 :o sheet-gripping devices 28 of a 
conveyor which delivers each sheet to a point of dis- 
charge. 

Thus far what has been dcscnbcd, except for the use 30 
at station 12a of the blanket cylinder 22 for coating 
rather than printing service, is well understood and docs 
not form an essential part of the within invention. TTie 
contribution of the within invention, which will now be 
described, consists of the coating device, shown in iso- 55 
latcd perspective in FIG. 1 and generally designated 30 
therein, which cooperates with and has an operative 
position in relation to the blanket cylinder 22, as shown 
in FIGS, 2, 3. and as now will be described in detail. 

Still referring to FIG. 4, the coating device 30 in- 60 
eludes a housing 32 which bounds a compartment 34 for 
the storage of a supply of the liquid coating 36 to be 
applied to the individual fed sheets 18, Appropriately 
joumalcd for rotation in the lower poaion of the supply 
36 is a pickup roller 38, which, because the blanket 65 
cylinder roller 22 is joumalcd for rotation in a clock- 
wise direction, is itself joumalcd for rotation in a coun- 
terclockwise direction, the reasons for which different 
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directions of rotation will scon be apparent During 
countcrcJockwisc rotation of the pickup roller 38, how- 
'cver, a liquid coating which adheres to its surface is 
raised through an ascending path ZSa and is transferred 
therefrom before the path 38a is as long as 180 degrees. 
As a result, a liquid which is picked up on the surface of 
the pickup roller 38 does not travel through an arcuate 
path of such length that there is reverse flow (vfc, Qow 
in a direction which is opposite the rotational direction 
of roller 38) in the picked-up liquid coating. Rather, at 
a point of ascending movement which does not exceed 
to only £0 degress as noted by the angle 38£i surface 
contact Is established with said pickup roller 38 by an 
applicator roller 40 appropriately joumalcd for rotation 
in a clockwise direction. Thus, at the surface contact 
established with the pickup roller 38. the clockwise 
rotation of applicatcr roller 40 is in a direction which 
most effectively transfers a maximum amount of liquid 
coating from said pickup roller 38 to its surface. On the 
side of the applicator roller 40 opposite from the pickup 
roller 38, the surface of the applicator roller is located in 
a range froth bcmg in light contact wi*h the surface of 
the blanket cyhnder 22 to a slight gap 22b spaced there- 
from. This light contact or slighdy spaced apart rela- 
tionship of the surfaces of the rollers 40 and 22 is neces- 
sitated by the opposing directions of roution of these 
rollers. Nevenheless, it has been found in practice that 
the liquid coating, which may consist of the chemical 
sold under the trademark SUN CURE by General 
Printing Ink, division of Sun Chemical of New Jersey, 
effectively serves as a lubricant which permits the op- 
posing directions of rotation while at the same time 
there is an effective transfer of the liquid coating from 
the surface of the applicator roller 40 the surface of the 
blanket cylinder 22 even, under some operating condi- 
tions, across the slight gap 22i. Naturally, there is no 
transfer in the gap area 22a of the blan.kei cylinder 22 
which gap area must be provided in orcer to register 
with the gap area that has to be incorpcrated in the 
construction of the impression cylinder U because of 
the gnppers 16. 

Completing the construction of the coatmg device 30 
is a metering rcUer "42 which :n an appropriate manner 
is mounted for movement in a clearance position shown 
in phantom perspective in FIG. 4 into an operative 
condition shown in full line in FIG. 4, in which laner 
position it makes ccntac: with the pickup roller 38. The 
metering roller 42 is only in contact wi:h the pickup 
roller 38 when the apparatus is ranning in a standard 
mode, but said meterjig roller 42 is disengaged from the 
pickup roller 38 when the laner is running in a reverse 
mode (i.e., coimterciockwise), thus giving the operator 
the option of running in either the standard or reverse 
mode. 

Referring now to FIGS, 2 and 3, it is noted for com* 
pleteness' sake that at the last encountered printing 
station, which, according to the present invention, is to 
be used for coating rather than printing service, there is 
exposure of and there tor ready access to the blanket 
cylinder 22 of this station. Tnc coating device 30 will be 
understood to be on appropriate support apparatus, not 
shown, so that is can be effectively moved from a clear- 
ance position to :he side of :hc printmg press 10 as 
shown in FIG. 2, into an operative in line position in the 
direction 42, said operative position being more panicu- 
larly illustrated in FIG, 3. In ihe operative position of 
FIG. 3 it will then be understood that preferably using 
pneumatic cylinders which engage the device 30 in its 
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operative position, that said device is efTectivcly raovtd 
in the direction 44. cowards the blanket cylinder 22 so 
that light contact or the slight gap 12b is esiablished 
with said blanket cylinder 22 and the previously re- 
ferred to applicator roller 40 of the device 30. 

Ai is perhaps best illustrated in FIG. 1, the coating 
device 30 includes, in addition to the components 
thereof previously described, a hinged top cover 46, 
which when opened provides access for making any 
repairs or replacements to the pickup roller 38. applica- 
tor roOer 40 or metering roller 42, as well as to the 
motor which ls opcrarivcly associated with the meter- 
ing roller 42 for moving u from its clearance position 
into conuct with the pickup roller 38 and also for the 
motor which is operauvely engaged to drive the pickup 
roller 38 through rotation. Access through the opening 
of the cover 46 to the compartment 34 is also necessary 
for replenishing the liquid coating supply 36. 

Special note is made in FIGS. 5 and 6 of a possible 
elastomcric blanket which is recommended for use for 
the blanket cylinder 22 to enhance its coating-applying 
efTiciency. .-^s shown in these Qgorcs, appropriately 
mounted about the periphery of the blanket cylinder 22 
is an elastomeric blanket 48 having a pattern of surface 
depressions, individually and coUecuvely designated 
48a which are effective in receiving acrosss the nip or 
gap 21b that previously was described as having been 
established between the applicator roller 40 and blanket 
22, a maAjmum amount of the liquid coatmg 36 for 
transfer to the individual fed sheets 18 at the nip 20. 

In the apparatus as illustrated and described in con- 
nection with FIGS. 2 and 3, the dirccaon of the individ- 
ual fed sheets 18 are from right to left, and thus the 
roution direction of the blanket cylinders 22, including 
said cylinder at the coating station IZa; arc in a clock- 
wise direction. It should be readily appreciated, how- 
ever, that if the delivery of the individiiaily fed sheets 18 
'were from left to nght» that the rotadon direction of the 
blanket cylinders would be in a counterclockwise direc- 
non. and that the rotation directions of the moving 
components of the coating device 30 would then be in 
the opposite direction than that illustrated and de- 
scribed in connecnon with FIG. 4. Accordingly, it is to 
be understood that the within invention, and the claims 
defining same, contemplate both directions of rotadon 
of the rotating components pracdcing said invention. 

Referring now to FIG. 7, ii will be further under- 
Stood that the within invention contemplates applying a 
coating 'to the individual fed sheets 18 at two stations, 
rather than just one station, as illustrated and described 
in connection with FIGS. 1-6. A two-station coating 
process is particularly advantageous in order to achieve 
a high Umination appearance on the imprinted sheets 
18. That is, as understood, in order to presently achieve 
a high gloss on an imprinted sheet, it is necessary to use 
a mechanical process in which a plastic film is laminated 
to the printed substrate. In accordance with the present 
invention, it is now possible to achieve such a result 
chemically, rather than mechanically. To do this, and as 
illustrated dia grama tically in FIG. 7, the printing press 
10 is modified to the erttcnt of constructing an additional 
coating station 12b down the line from station 12^ of 
FIG, 4. In all other rcspccu. c.\ccpt as noted, the struc- 
ture already descnbed in connection with FIG. 4 is the 
same, and this similarity is indicated in FIG. 7 by the use 
of the same reference numerals with a single prime of 
coatuig station 12^3. and a double pnme at coating sta- 
tion IZb, The only structure added to the setup of FIG. 



7 are infrared lamp dryers 50 and 52 located as illus- 
trated at the coating stations 12a and 126. respectively. 
The dryers 50 and 52 will be undcntood to be of con- 
vendonal construction and mode of operation and. in 
5 heu thereof, good results can also be achieved using 
convection hot air umts. 

Coatmg station LZa is preferred to coat the individual 
fed sheets 18 with an acrylic water base emulsion which 
is applied over the sheet 18 previously printed with an 

10 oil-based ink. Exposure of the sheet 18a to the infrared 
lamp dryers 50 achieve surface drying thereof. Previ- 
ously, the drying of the aqueous or ultraviolet coating 
on the sheet 18a invanably resulted in a aomioal gloss 
level in the printed sheet. As a result, it was standard 

15 practice to mechanically laminate a plastic film to the 
pnnted sheet to obtain a high gloss level in the sunace 
thereof. In accordance with the system of FIG. 7. how- 
ever, the mechanical Umination is eliminated and in its 
place there is provided in accordance with the present 

20 invcndon ?. second coating station I2b which preferably 
applies a high gloss photochemical cpoxy resin coating 
to each individually fed sheet 18" which is transferred 
from station 12a to station 12b, 
From the foregoing description of the system of FIG. 

23 7, it should be readily appreciated that the process de- 
scnbed and illustrated achieves a high gloss appearance 
in the imprinted sheets 12 that is the same as that 
achieved by mechanical lamination of plastic film and 
does so' in much less tine and without the equipment 

30 and apparatus necessary for a mechanical lamination 
process. The process ot FIG, 7 utilizes already e.\isting 
stations of a multi-staiion offset standard printing press 
modified in the manner herein illustrated and described 
to provide coating, rather printing service. 

j5 In the foregoing description, the reference to im- 
printed shceu and the application thereto of the within 
inventive coating mcihcds is intended to have specific 
reference to chemically achieving an ultra high gloss 
sunace over wet ink, an achievement which in the trade 

40 would be aptly called "we: trap in line", wherein the 
"wet trap" signifies achieving a dried ultra high gloss 
sunace trapping wet inks on the paper substrate, and "in 
line" signifies achieving same during the normal offset 
printing process rather than, as now don; m the prior 

45 art, mechanical bonding a plastic film to the printed 
sheet as a plastic film to '^he printed sheet as a separate 
operation. 

However, the invention is not limited to a "wet trap 
in line process", and' it is :o be further understood that a 

50 latitude of modificauon, change and substitution is in- 
tended in the foregoing disclosure, and in some in- 
stances some features of ihc invention will be employed 
without a corresponding use of other features. Accord- 
ingly, it is appropriate :hzt the appended claim be con- 

55 srrucd broadly and in a manner consistent with the spint 
and scope of the invention herein. 
What is claimed is: 

1. A coatcr for a printing press of the type in which 
individual sheets arc LT.pnnted during passage between 

60 a cooperating blanket cylinder roller and an impression 
cylinder defming each of plural pnncing stations opera- 
rively arranged in senes relation with each other, said 
coatcr compnsmg said last encountered blanket cylin- 
der roller used for coating ser/icc rather than printing 

65 opcrativciy arranged for clockwise direction rotation, a 
storage container for a supply of a liquid coating to be 
applied to said individually printed sheets, a pick-up 
roller having a lower portion disposed in said liquid 
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coating juppiy opcrativcly arraaged for councerclock- 
wise roucion for moving said liquid coating adhered to 
the surface thereof through an ascending arcuate path 
not eAceeding 80 degrees to obviate reverse direction 
How of said liquid coating along said pick-up roller 5 
surface, and an applicator roUer operatively arranged in 
conuct wiih said pick-up roller to receive said liquid 
co&ting thereon adjacent the end of said arcuate path 
not cAccsdlne 80' and also cither in contact with, or 
spaced by a slight gap from, said blanket cylinder roller. 10 
said applicator roller being operatively arranged for 
clockwise rotation for maximizing the amount of liquid 
coating iransfened thereto from said counterclockwise 
rotating pick-up roller at the respective sut faces of each 
in contact with each oiher and effectively further trans- 15 
ferring said liquid coaung thereon to said opposing 
direcuon moving surface of said blanket cylinder roller 
operatively arranged at a clearance position therefrom 
preparatory to said liquid coating being applied to said - 
imprinted sheets at said last encountered printing sta- 20 
tion, said liquid coating serving as a lubricant pcrmittmg 
said opposing direction movements in said applicator 
and blanket cylinder rollers. 

2. A coater for a printing press of the type in which 
individual sheets are imprinted during passage between 23 
a cooperating blanket cylinder roller and an impression 
cylinder deiming each of said plural printing stations 
operatively arranged in series relation with each other, 
said coater comprising said last encountered blanket 
cylinder roller used for coating service rather than 30 
printing operatively arranged for counterclockwise 
direcuon rotation, a storage container for a supply of a 
liquid coating to be applied to said individually printed 
sheets, a pick-up roller having a lower ponion disposed 

in said liquid coating supply operatively arranged for 33 
clockwise rotation for moving said liquid coating ad- 
hered to the surface thereof through an ascending arcu- 
ate path not e;iceeding 30 degrees to obviate reverse 
direcuon flow of said liquid coating along said pick-up 
roller surface, and an applicator roller operatively ar- 40 
ranged in conuct with said pick-up roller to receive 
said liquid coating thereon adjacent the end of said 
arcuate path hot exceeding 8C* and also either in conuct 
with, or spaced by a slight gap from, said blanket cylin- 
der roller, said applicator roller being opratively ar- 45 
ranged for counierclocxwisc rotation for maximizing 
the amount of liquid coating transferred there;o from 
said clockwise rotating pick-up roller at the respective 
surfaces of each in contact with each other, and effec- 
tively lunher transfemng said liquid coating thereof to 50 
said opposing direcuon moving surface of said blanket 
cylinder roller operatively arranged at a clearance posi- 
don therefrom preparatory to said liquid coaimg being 
applied to said imprinted sheets at said last encountered 
printing station, said liquid coating serving as a lubri- 55 
cant permitting said opposing direcuon movements in 
said applicator and blanket cylinder rollers. 

3. A pair of coatcrs for a printing press of the type in 
which individual shee'^ arc imprinted during passage 
between a cooperating blanket cylinder roller and an 60 
impression cylinder dciinmg each of plural printing 
stations operatively arranged in series relation with 
each other, said coaters comprising two sets of sequen- 
tially encountered blanket cylinder rollers used for 
coating service rather than printing operatively ar- 65 
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ranged for cloclcwise direction rotation, and for each 
said coater and its cooperadog blanket cylinder roller, a 
storage cootaioer for a supply of a liquid coating to be 
applied to said individually pnnted sheets, a pick-up 
roller having a tower portion disposed In said liquid 
coating supply operatively arranged for counterclock- 
wise rotation for moving said liquid coating adhered to 
the surface thereof through an ascending arcuate path 
not cjtccctling 80 degrees to obviate reverse direction 
flow of said liquid coating to receive said liquid coating 
thereon adjacent the end of ^d arcuate path not ex- 
ceeding 30' and also cither in contact with, or spaced by 
a slight gap from, said pick-up roller along said arcuate 
path and also in contact with said baanket cylinder 
roller, said applicator roller being operadvely.arraag!Ed 
for clockwise rotation for maximizing the amount of 
liquid coating transferred thereto from said counter- 
clockwise rotating pick-up roller at the respective sur- 
faces of each in contact with each other and effectively 
further transferring said liquid coating thereon to said 
opposing direction moving surface of said blanket cylin- 
der roller operatively arranged at a clearance position 
therefrom preparatory to said liquid coating being ap- 
plied to said imprinted sheets at each said encountered 
printing sution, said liquid coating serving as a lubri- 
cant permitting said opposing direction movements in 
said applicator and blanket cylinder rollers. 

4. A pair of coaters for a printing press of the type in 
which individual shceu arc imprinted during passage 
between a cooperating blanket cylinder roller and an 
impression cylinder defining each of plural printing 
stations operatively arranged in series relation with 
each other, said coaters comprising two sets of sequen- 
tially encountered blanket cylinder rollers used for 
coating service rather than printing operatively ar- 
ranged for counterclockwise direction rotation, and for 
each said coater and its cooperating blanket cylinder 
roller, a storage container for a supply of a liquid coat- 
ing to be applied to said individually printed sheets, a 
pick-up roller having a lower portion disposed in said 
liquid coating supply operatively arranged for clock- 
wise rotation for moving said liquid coating adhered to 
the surface thereof throu^ an ascending aruuate path 
not exceeding 80 degrees to obviate reverse direction 
flow of said liquid coating along said pick-up roller 
surface, and an applicator roller operatively arranged in 
contact with said pick-up roller to receive said liquid 
coating thereon adjacent the end of said arcuate path 
not exceeding 80* and also either in contact with, or 
spaced by a slight gap from, said blanket cylinder roller, 
said applicator roller being operatively arranged for 
counterclockwise rotation for majumizong the amount 
of liquid coating transferred thereto from said clock- 
wise rotating pick-up roller at the respective surfaces of 
each in contact with each other and effectively further 
transferring said liquid coating thereon to said opposing 
direction moving surface of said blanket cylinder roller 
operatively arranged at a clearance position therefrom 
preparatory to said liquid coating being applied to said 
imprinted sheets to each said encountered printing sta- 
tion, said liquid coating serving as a lubricant permitting 
said opposing direction movements in said applicator 
and blanket cylinder rollers. 
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[57] ABSTRACT 

A varnishing apparatus for a printed sheet includes: a 
metering roller, to a peripheral surface of which a var- 
nish firom a varnish duct is transferred; a form roller 
which is brought into contact with a downstream side 
of the metering roller and is rotated in the same direc- 
tion as that of the metering roller to aUow transfer of the 
varnish from the metering roller, and a rubber blanket 
cylinder which is brought into contact with a down- 
stream side of the form roller and is rotated in a direc- 
tion opposite to that of the form roller to allow transfer 
of the varnish from the form roller, the rubber blanket 
cylinder having a notch on its outer peripheral portion 
and transferring the varnish onto a sheet which is in 
contact with its peripheral surface. The surface of the 
metering roller is formed of an elastic material having a 
roughened surface. 

7 Claims, 3 Drawing Sheets 
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„ , ^^„, vamish &oin a varnish duct is transferred a roller is 

VARNISHING APPARATUS FOR PRINTED brought into contact with a downstream side of the 

SHEET metering roller, and is rotated in the same direction as 

« - ^^^^ °f ^ metering roller to allow transfer of the var- 

BACKGROUND OF THE INVENTION 5 nish ftom the mcte^g roller. A rubber blanket cyUndw 
The presait invention relates to a varnishing appara- is brought into contact with a downstream side of the 
tus, arranged between a printing unit and a delivery unit ^^rm roller and is rotated in a direction opposite to that 
of a rotary press, or in an independent varnishing ma- of fonn roller to allow transfer of the vamish from 
chine, for varnishing a printed surface of a paper sheet the form roller onto a peripheral surface thereof. The 
after printing. ^0 rubber blanket cylinder has a notch on its outer periph- 
A printed surface of a sheet printed by a rotary press eral portion and transfers the varnish onto a sheet which 
is easily contaminated with ink in the foUowmg process is in contact with its peripheral surface, wherein a sur- 
since the ink dries slowly. In the case of sheets, offset face of the meterhig roller is formed of an elastic mate- 
occurs while they are stacked after a delivery operation. rial having a roughened surface. 
In order to prevent this, a drying device can be ar- wj^h ^y^^^ arrangement, vamish transferred 
ranged midway along a conveying path of the printed from a vamish duct to a metering roUer is transferred to 
^t or spray powder can be sprayed at this position. and coated on a sheet throu^ a form roller and a mb- 
HowevCT, ^e d^ing device makes the entire apparatus ber blanket cylinder, and vamish on the form roller 
bi^y. On the otfier hand, when powd^ is sprayed, the facing the notch of the rubber blanket cylinder is not 
surface of Ae sheet is roughened causmg it to lose its 20 transferred to the rubber blanket cylmder and is left 
gloss and this often mt^eres with the foUowing prmt- attached to the peripheral surface of the form roUer to 
mg. Alternatively varmsh as coated on ^e prmted sur- again face the p^ eral surface of the metering roller 
^Z^ contamina ed and to put a However.this varLh is pushed back and flattLed by 

""f?^ ^"^^ 7. roughened surface of the metering roUer and I 

p^jsts. and the hke, which must have a good ap- 25 ^^^^^ ^^^^ ^^^^ ^ ^^^^^ 

nie varnishing apparatus of this type is sometimes Sfi^fcif^^^ "^""'T ^ 

used as an independent varnishing macMne. However, T f !w ^^^^^ ^^^^ the penpheral sur- 

m recent years, due to poor work efficiency caused by. roller faces the mbber blanket cyhnder, 
e.g.. re-stacking of sheets, the varnishing apparatus is 30 f^^^t no excess vamish will be transferred to the mb- 

normally arranged mit^way along a deUvery path of a ^^^^ cyhnder except for a flormal transfer 

rotary press. A typical vamishmg apparatus includes a ♦ 

roller group having a roller arrangement similar to that BRIEF DESCRIFTION OF THE DRAWINGS 

of a dampening device for suppljnng dampening water ____ ' ^ ^ 

to the surface of a printing plate mounted on a plate 35 flGS. 1 to 5 show a varnishing apparatus for a 

cylinder of a rotary press. Vamish contamed in a var- Panted sheet according to an embodiment of the pres- 

nish duct is supplied to the surface of a rubber blanket invention, in which: 

cylinder throng the roller group, and the vamish is ^ ^ ^ ^^^^ of the apparatus 

transferred from the mbber blanket cylinder to a sheet ^ ^ ^ schematic side view of a four-color sheet 

passing between the rubber blanket cylinder and an 40 notary press to which the apparatus of the present in- 

impression cylinder. vention is applied^ 

ijowever, the mbber blanket cylinder of varnishing F^^- 3 is an enlarged side view of the main part of 

apparatus of this type has a notch on its outer periphery FIG. 2; 

pordon and the notch corresponds to that for grippers ¥IG, 4 is a front view of a metering roller; and 

of the impression cylinder. Therefore, a portion^ which 45 FIGS. 5(j) and S{b) are side views for explaining the 

corresponds to the notch, of vamish to be transferred operation of the rollers, 

from the upstream form roUer to the mbber blanket DETAILEn DESCRIPTTOM OF twp 

cylinder, camiot be transferred and is left on the periph- pJi^™^S^?SS^l^^ 

eral surface of the form roller as a thick vamish fdm. PREFERRED EMBODIMENT 

The thick vamish film is moved to the effective surface 50 An embodiment of the present invention will now be 

of the mbber blanket cylinder upon the next rotation, described with reference to the accompanying draw- 

and is then coated on a sheet Therefore, the vamish ings. 

film cannot be uniformly coated on the sheet surface Referring to FIG. 2, a rotary press 1 includes a sheet 

between the gripper end and the sheet end, resulting in feeder 2, four-color printing units 3, a varnishing unit 4, 

irregular denaty in the circumferential direction of a 55 and a delivery unit 5. These units are separately assem- 

sheet and degrading a product quality. bled and are then combined with each other. Each 

SUMMARY OP THF TTMUF-NTTrnM printing unit 3 has a plate cylinder 6 on the peripheral 

SUMMARY OF THE INVENTION surface of which a printing plate is mounted, an inking 

It is a principd object of the present invention to device (not shown) for supplying ink to a printing sur- 

provide a varnishing apparatus which can form a uni- 60 face, and a dampening unit 7 for supplying dampening 

form vamish film on a mbber blanket cylinder. water. The plate cylinder 6 abuts against a mbber blan- 

It is another object of the present invention to pro- ket cylinder 8 to which an image formed on the plate 

vide a varnishing apparatus which can supply an appro- surface with ink and dampening water is transferred, 

priale amount of vamish, so that a thick vamish fihn Each printing unit 3 has an impression cylinder 9 having 

will not be left on a peripheral surface of a form roller. 65 a diameter twice that of the mbber blanket cylinder 8 to 

In order to achieve the above objects, tiiere is pro- be in contact therewith. In addition, a transfer cylinder 

vided a vamishmg apparatus for a -printed sheet having: 10 having the same diameter as that of the impression 

a metenng roUer, to a peripheral surface of which a cylinder 9 is arranged between adjacent impression 
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cylinders 9 to be in contact therewith. In the varnishing is coupled to the duct roller 25 through gears (not 

unit 4, an impression cylinder 11 having the same diam- shown), and is rotated m a direction indicated by arrow 

eter as that of the impression cylinder 9 is arranged at On FIG. 1. In addition, when the bearings are pivoted 

the same level as that of the other impression cylinders. by loosening bolts, a nip pressure between the duct 

A transfer cylinder 12 is also arranged between the 5 roller 25 and metering roller 33 can be adjusted. One 

impression cylinder 11 and the impression cylinder 9 for roller arm 29 and one T-shaped arm 30 are coupled to 

the fourth color. Sheets 13 stacked on a sheet stacker of each other through a lever 34 having an eccentrical 

the sheet feeder 2 are picked up by a sucker device (not portion indicated by reference symbol t4 at its one end. 

shown) one by one, and are fed to a feedboard 14. When a pin 35 arranged at the eccentrical^ortion of the 

Thereafter, each sheet is gripped by grippers of the 10 lever 34 is manually pivoted, the metering roller 33 can 

impression cylinder 9 for the first color through a swing be brought into contact with or removed from the duct 

device (not shown). During a sheet conveyance the roller 25. 

sheet is alternatively gripped by the grippers of the A surfece portion 33<j of the metering roller 33 is 

transfer cylmder 10 and the unpression cylinder 9, with formed of an elastic material, e-g., synthetic rubber 

the result that images of four colors are printed thereon 15 having a hardness of 20* or hi^r where indicates 

as the sheet passes through each pair of the rubber blan- the conventional JIS standard for hardness, and a hy- 

ket cylinders 8 and the impression cylmders 9. Then, the drophilic and a hydrophi-lic property. The surfeice of 

sheet is gripped by the grippers of the unpression cylm- the elastic material is roughened by a rotary grinder or 

der 11 of the varnishing unit 4 and is wound there- a buff for grinding. The roughness of the roughened 

around. The delivery unit 5 includes a delivery cylinder 20 surface 33a is set to be 50 to 500% mesh in this embodi- 

15 contacting the impression cylinder 11 and a pair of ment that is, a surface roughness corresponding toi a 

coaxial sprockets 16. A paur of endless delivery chains mesh of 50 to 500 lines per inch. 

19Jiaving a large number of delivery grippers arranged A cam 36 has ajarge diameter portion 36a and a small 

at equal mtervals in the direction of travel of the sheet diameter portion Z6b, and is fixed to a cam shaft 37 

are looped between the sprockets 16 and sprockets 18 at 25 extending bet\yeen the frames 22. The cam surface of 

L-^e front end portions of a pair of delivery frames 17. the cam 36 is brought mto contact with a roller 38 

""irhe sheet 13 gripped by the gripper of the impression which is pivotally^ mounted on the free end portion of 

'A bylinder 11 is then gripped and conveyed by the grip- each T-shaped arm 30 to allow eccentricity adjustment, 

apers of the chains 19 and is released therefrom at the as indicated by reference symbol tg. A stud 39 project- 

i^convcying end to be dropped ^d stacked on a sheet 30 ing from each frame 22 axially supports a spring shaft 40 

: ~:5tasker 20, * which is capable ^f. pivot adjustment and one end of 

yl The varnishing unit 4 of the press 1 with the above which is pivotally mounted on the T-shaped arm 30. 

'-'arrangement includes a varnishing apparatus 21 de- The T-shaped arm 30 receives a pivotingvforce from a 

ricribed below. More specifically, a rubber blanket cyl- compression coil' spring ^41 on the spring^shaft 40, for 

binder 23 which has the same diameter as that of the 35 pressing the roller 38 against the cam surface of the cam 

CJhxbber blanket cylmder 8 and around which a blanket is 36. When the cam shaft 37 is pivoted by an air cylinder 

z wound is axially supported by right and left frames 22 (not shown), the metering roller 33 is brought into 

f^through double-structured bearings (not shown). The contact with or removed from the duct roller 25 

^rxubber blanket cylinder 23 is coupled to a motor and is through the cam 36, the roller 38, and the T-shaped arm 

i/rotated in a direction indicated by arrow A in FIG. 1. 40 30. 

IJIhc respective outer diameter central axes of double- An eccentric bearing 42 in which an outer diameter 

I $ti:uctured bearings for axially supporting the rubber central axis is eccentric from the inner diameter central 

^^ilanket cylinder 23 are eccentrical with that of the axis as indicated by reference symbol ta is arranged 

Crubber blanket cylinder 23, as mdicated by reference above the rubber blanket cylmder 23 to be Mally sup- 

Lsymbols ti and ta. When the bearings are pivoted by an 45 ported by the frames 22. The eccentric bearing 42 axi- 

^""air cylinder an the like, the rubber blanket cylmder 23 ally supports a form roller 43 so that the peripheral 

can be brought into contact with or removed from the surface of the form roller 43 is brought into contact 

impression cylinder 11, and a contacting pressure be- with that of the rubber blanket cylmder 23. When the 

tween the nnpression cylinder 11 and rubber blanket eccentric bearing 42 is pivoted by an ah* cylmder (not 

cylinder 23 can be adjusted. 50 shown), the form roller 43 is brought into contact with 

Bearings 24 supported to extend inward from the or removed from the rubber blanket cylinder 23. The 

right and left frames 22 rotatably support the two ends form roUer 43 is coupled to the motor for driving the 

of a shaft 26 of a duct roUer 25. The duct roller 25 is duct roller 25 through a one-way clutch and gears (nei- 

dipped m a varnish 28 in a varnish duct 27 extendmg ther of which are shown). The form roller 43 can be 

between the frames 22. The duct roller 25 is driven by 55 driven only by the motor to be rotated in a direction 

motor (not shown) through gears and is rotated in a mdicated by arrow D in FIG. 1. 

direction indicated by arrow B in FIG. 1. A pair of The operation ofthe varnishing apparatus 21 with the 

roUer arms 29 are loosely mounted on the shaft portions above arrangement will now be described. When a 

of the bearings 24 between the end faces of the duct varnishing operation is performed, the motor for driv- 

roller 25 and the frames 22. An inverted T-shaped arm 60 ing the duct roller 25 is started m an unpression throw- 

30 is swmgabiy mounted on one free end portion of off state, and the cam 36 is pivoted by the air cylinder, 

each roller arm 29 through a pin 31, A bearing 32 hav- Thus, the roller 38 faces the small diameter portion Z6b 

ing an eccentrical bearing portion as indicated by refer- of the cam 36, and the metering roller 33 is pressed 

ence symbol ts is fixed to one free end portion of each against the duct roller 25 and the form roller 43 by the 

T-shaped arm 30 to allow pivot adjustment The bear- 65 biasing force of the compression coil spring 41, At this 

ings 32 pivotally support a metering roller 33 so that the time, since the eccentric bearing 42 is pivoted, the form 

peripheral surface of the metering roller 33 abuts roUer 43 is located at a contact position. However, the 

against that of the duct roller 25. The metering roller 33 rubber blraket cylmder 23 is located at its non-contact 
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position upon pivotal movement of its bearing. There- ing to each of the notches for the grippers of the impres- 

fore, the form roDer 43 is separated from the rubber sion cylinder 11 is formed on the outer peripheral sur- 

blanket cylinder 23. Rotation of the motor is transmit- fiace of the rubber blanket cylinder 23, as shown in FIG. 

ted to the duct roller 25 and the metering roller 33 5{d). By the way, the impression cylinder is twice as 

through the gears, and is also transmitted to the form 5 large in diameter as the blanket cylinder and is provided 

roller 43 through the one-way clutch and the gears. with two notches located at diametrically opposite posi- 

Note that the rubber blanket cylinder 23 is separated tions. When the rubber blanket cylinder 23 and the form 

apart &om the impression cylinder 11 and is stopped. roller 43 are rotated in the directions respectively indi- 

When the respective rollers are rotated, the varnish cated by arrows A and D, the varnish corresponding to ' 

28 in the varnish duct 27 is picked up by the duct roller 10 the notch 73a is mixed with a new varnish film without 

25, and is transferred to the metering roller 33 whfle its being transferred to the rubber blanket cylinder 23 and 

film thickness is adjusted by the contacting force of the becomes a thick varnish film 28A. Thus, the varnish 

metering roller 43. Thereafter, the varnish 28 is trans- film 28A is left on the form roller 43 and passes through 

ferred to the form roller 33 and is then circulated be- the contacting point with the metering roller 33. In this 

tween the metering roller 33 and duct roller 25. 15 case, in the conventional apparatus described previ- 

When the press is rotated to feed the sheet 13 onto the ously, the thick varnish fahn 2SA is left on the form 
feedboard 14 by the sheet feeder 2, the sheet 13 is con- roUer 43 and is then transferred to the peripheral sur- 
veyed, and the rubber blanket cylinder 8 of the printing face of the rubber blanket cylinder 23 during the next 
units 3 is thrown on, thus performing four-color print- rotation, thus causing uneven coating. However, in the 
ing between the rubber blanket cylinders 8 and the 20 apparatus of this embodiment, the metering roller 33 
impression cylinders 9. Thereafter, the sheet 13 is con- and the form roller 43 are rotated in the same direction, 
veyed toward the varnishing unit 4. When the sheet 13 and the surface portion 33ci of the metering roller 33 is 
reaches the vamishmg unit 4, the bearing is pivoted roughened, as shown in FIGS. 4 and 5{*). Therefore, 
upon mstructSbn from a tinung generator to throw on the thick varnish film 28A toTae left on the form roller 
the rubber blanket cylinder 23, so that the rubber blan- 2S 43 is pushed backward and flattened by the roughened 
ket cylinder 23 is pressed against the impression cylm- surface portion 33c of the metering roller 33 which is 
der 11 and the form roller 43. Therefore, the varnish circulated while being in sliding contact with the form 
circulating between the form roller 43 and duct roller roller 43. In addition, since the varnish becomes at- 
25 is transferred to the rubber blanket cylinder 23, and tached to the metering roller 33 to be held in the recess 
is transferred to and coated on the sheet 13 fed between 30 portion of the roughened surface, it will riot be left on 
the rubber blanket cylinder 23 and the imp^&aon cylin- the form roller 43. The varnish fdin 28A returned to the 
der 11. The vaAished sheet 13 is conveyed by the deliv- metering roller 33 nierges witlTthe vamish=28 picked up 
ery chains 19, and is stacked on the' sheet stacker 20. In by the duct roller 25 and the film thickness is adjusted 
the impression throw-on state of ; the riibber blanket by the nip pressure therebetween, 
cylinder 23, rotation of the motor is kept transmitted to 35 Note that the number of rollers and the arrangement 
the form roller 43 through the one-way clutch, and the thereof are not limited to those in the above embodi- 
rotation of the rubber blanket cylinder 23 is also trans- ment. The metering roller, the form roller, and the 
mitted to the form roller 43 through the gears and the rubber blanket cyimder need only be brought into 
other one-way clutch upon throwmg-on of the rubber contact with each other in this order from the upstream 
blanket cylinder 23. In this case, since the rotating speed 40 side, and the number of other rollers and the arrange- 
of the rubber blanket cylinder 23 is higher than that of ment thereof can be desirably determined. In the above 
the motor, the rotation is transmitted only by one one- embodiment, the case has been exemplified wherein the 
way clutch, and the other one-way clutch is rotated varnishing apparatus is installed in the four-color press. 
i<lle. However, the present invention can be applied to any 

After the varnishing operation, the sheet-feed opera- 45 color press or can be independently used, 

tion is stopped, so that the sheet stacker 20 of the deliv- Accordmg to the present invention as described 

ery unit 5 is exchanged for an empty one, or a paper size above, in a varnishing apparatus for a printed sheet, a 

is chained, or the blanket is adjusted. Then, tie rubber metering roller, a form roller, and a rubber blanket 

blanket cyimder 8 of the printmg units 3 is thrown off cylinder having a notch on its outer peripheral surface 

and, at the same time, the rubber blanket cylinder 23 of 50 are arranged in this order from a varnish duct, so that 

the varnishing apparatus 21 is thrown off with respect their outer peripheral surfaces are brought into contact 

to the impression cylinder 11 and the form roller 43. At with each other. The form roller and the rubber blanket 

this time, although the metering roller 33 is kept rotated cylinder are rotated in opposite directions to sequen- 

so as not to solidify the varnish, the explanation of this tially transfer a varnish from the varnish duct. Thereaf- 

operation is omitted. . 55 ter, the varnish is transferred to and coated on a sheet 

After the above operation or adjustmrait, the sheet- contacting the rubber blanket cylinder. Since the sur- 

feed operation is restarted. When the sheet 13 reaches face portion of the metering roller is formed by an elas- 

the rubber blanket cylinder 23, the air cylinder is oper- tic material having a roughened surface, when the var- 

ated at a predetermined tuning upon instruction from nish is transferred between the form roller and the rub- 

the timing generator. Then, fiie roller 38 is pressed 60 ber blanket cylinder, the varnish corresponding to the 

against the large diameter portion Z€a of the cam 36, notch of the rubber blanket cyimder is left on the form 

and the rubber blanket cyHnder 23 is thrown on. There- roller without being transferred to the rubber blanket 

fore, the form roller 43 is urged agamst the rubber blan- cylinder. Therefore, even if the varnish left on the form 

ket cylinder 23 at a contacting pressure determined by roller is circulated toward the contacting point with the 

the cam 36 and the roller 38, and is recovered to a var- 65 metering roller, it is flattened and pushed back by the 

nishing state before the sheet-feed operation is stopped. metering roller having the roughened peripheral sur- 

In the varnishing apparatus 21 operated as described . face and is held in the recess portion of the roughened 

above, a notch 23a as an ineffective portion correspond-, surfece to be left on the metering roller. Therefore, 
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since virtually no vaniish is left on the form roller and 
a fresh fihn of varnish is supplied to the form roller from 
the metering roller, uneven coating will not occur on 
the varnished surface of a printed sheet In addition, 
since the varnish can be coated uniformly, product 5 
quality of the printed sheet can be greatly unproved. 
What is claimed is: 

1. A varnishing apparatus for a printed sheet compris- 
mg: 

a varnish duct for contaimng a varnish; 10 

a metering roller having a roughened peripheral sur- 
face portion roughened peripheral surface portion 
being formed of an elastic material; 

transfer means located between said varnish duct and 
said metering roller for selectively transferring said 15 
varnish firom said vanmh duct to said roughened 
peripheral surface portion of said metering roller; 

a form roller which is selectively in contact with said 
metering roller, said form roller having a periph- 
eral outer surface, said form roller being rotated in 20 
said first direction to allow transfer of said varnish 
from said roughened peripheral surface of said 
metering roller to said peripheral outer surface of 
said form roller; 

a rubber blanket cylinder which is selectively in 25 
contact with said peripheral outer surface of said 
fonn roller, said rubber blanket cylinder having an 
outer peripheral surface, said rubber blanket cylm- 
der bang rotated in a direction opposite said first 
direction to allow transfer of said varnish firom said 30 
peripheral outer surface of said form roller onto 
said outer peripheral surface of said rubber blanket 
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cylinder, said rubber blanket cylinder transferring 
said varnish onto said printed sheet when said 
printed sheet is in selective contact with said outer 
peripheral surface of said rubber blanket cylinder; 

means adjacent said metering roller for rotating said 
metering roller; 

means adjacent s^d form roUer for rotating said form 
roller; and 

means adjacent said rubber blanket cylinder for rotat- 
mg said rubber blanket cylinder. 

2. An apparatus according to claim 1, wherein said 
elastic material is synthetic rubber having a hardness of 
not less than 20" and a hydrophilic property. 

3. An apparatus accordmg to claim 1, wherein said 
roughened peripheral surface of said metering roller is 
formed by a rotary grinder disk. 

4. An apparatus accordmg to claim 3, wherein said 
roughened peripheral surface of said metering roller has 
a roughness of SO to 500 lines per inch. 

5. An apparatus according to claim 4, wherein said 
varnishing apparatus is connected to a four-color rotary 
press and said printed sheet is provided by said four- 
color rotary press. * 

6. An apparatus accordiug to claim 1, wherein said 
roughened peripheral surface is formed by buffing, 

7. An apparatus accordmg to claim 1, wherein said 
means for rotating said metering roller mcludes means 
for selectively transferring said varnish from said pe- 
ripheral outer surface of said form roller to said outer 
peripheijpl surface of said rubber blanket cylinder. 

* * • ♦ ♦ * 
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[57] ABSTRACT 

A device for automatically controlling coating amount 
for use in a coating machine including a backup roll, an 
applicator roll, a pickup roll, a base, a first table slidably 
mounted on the base and a second table slidably 
mounted on the first table. The device includes first and 
second pressure adjusting mechanisms for adjusting a 
pressure between the backup roll and the applicator roll 
and a pressure between the applicator roll and the 
pickup roll. Each of the first and second pressure adjust- 
mg mechanisms further ''includes a sensor, a stepping 
motor and a precision ball bearing screw member. 

13 Claims, 4 Drawing Sheets 
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DEVICE FOR AUTOMATICALLY CONTROLLING 
COATING AMOUNT FOR USE IN COATING 
MACHINE 

5 

This is a continuation of application Ser. No. 610,691, 
filed May 16, 1984, now abandoned, 

BACKGROUND OF THE INVENTION 

The present invention generally relates to a coating 10 
machine and more particularly, to a device for automat- 
ically controlling coating amount for use in the coating 
machine. 

As shown in FIGS. 1 and 2, conventionally, in coat- 
ing machines, it has been so arranged as disclosed, for 15 
example, in Japanese Laid-Open Utility Model Applica- 
tion No. 131869/1982 (Jikkaisho 57-131869) that an 
applicator roll 1 for applying paint to a sheet-like work- 
piece 22 pressed onto a backup roll 23 is secured to a 
first table 4. A pickup roll 2 for picking up paint stored 20 
in a pickup pan is secured to a second table 5, while a 
metering roll 3 is secured to a third table 6. The first 
table 4, the second table 5 and the third table 6 are 
slidably mounted on a base 19. Furthermore a Srst pres- 
sure adjusting mechanism 41 adjusts the contact pres- 25 
sure between the backup roll 23 and the applicator roll 
1 by moving the first table 4 relative to die base 19. 
Mechanism 41 is mounted on the base 19 and engages 
the first table 4. A second pressure adjusting rdechanism 
42 adjusts the contact pressure between the applicator 30 
rolLl.and the pickup roll 2 by moving the second table 
5 relative to the first table 4. Mechanism 42 is moj^nted 
on the first table 4 and engage the second table 5. A 
third pressure adjusting mechanism 43 adjust a contact 
pressure between the pickup roll 2 and the metering roll 35 
3 by moving the third table 6 relative to the second table 
5. Mechanism 43 is mounted on the second table 5 and 
engages the third table 6. Thus, thickness of a coating 
film on the workpiece 22 can be adjusted by operating 
the first, second and third pressure adjusting mecha- 40 
nisms 41, 42 and 43. 

It should be understood that the applicator roll 1 is 
required to be quickly retracted away &om the backup 
roll 23 just before a seam 26 of the workpiece 22 passes 
therebetween. To this end, a cylinder 20 is attached to 45 
the base 19 and is coupled with the first pressiu-e adjust- 
ing mechanism 41 through a lever 33. Just before the 
seam 26 of the workpiece 22 passes between the backup 
roll 23 and the applicator roll 1, the first table 4 is 
" quickly moved relative to the base 19 by the cylinder 20 50 
in the leftward direction in FIG. 1, whereby the appli- 
cator roll 1 is quickly retracted away from the backup 
roll 23. 

As best shown in FIG. 2, each of the first and second 
pressure adjusting mechanisms 41, 42 and 43 comprises 55 
a worm gearing composed of a worm 28 and a worm 
wheel 29, a rotary device (not shown) such as a hydrau- 
lic motor, a DC motor, etc for driving the worm 28, a 
screw shaft 30 and a nut 14 (FIG. 1). The screw shaft 30 
is unrotatably but axially movably mounted in the 60 
worm wheel 29 by a key 31 fitted into a key way 32 of 
the screw shaft 30 and is attached, at one end thereof, to 
the level 33, The first, second pressure adjusting mecha- 
nisms and the 41, 42 and 43 are operated by means of a 
manual handle based on skiU of an operator. Thus, the 65 
prior art pressure and^ adjusting mechanisms have the 
disadvantages that skill of the operator is required for 
the operation and it is impossible to maintain each of the 



pressures between adjacent ones of the backup roll, the 
applicator roll, the pickup roll and the metering roll and 
the pickup roll at predetermined pressure values. Fur- 
thermore, the known pressure and adjusting mecha- 
nisms have such inconveniences that it is extremely 
difficult to operate them at higher speed and make them 
larger in size. Meanwhile, the known pressure adjusting 
mechanisms have been disadvantageous in that it is 
impossible to cope with minute changes in each pres- 
sure and the clearance due to rotation, swell, etc. of 
each roll. Moreover, the prior art pressure adjusting 
mechanisms have such a disadvantage that, in case each 
of the first, second and third tables are driven by a 
hydraulic motor or a DC motor through the worm 
gearing having a considerable play, it is impossible to 
accurately control each of contact pressures between 
adjacent ones of the rolls in forward and reverse rota- 
tions of the worm gearing. In addition, the known pres- 
sure adjusting mechanisms have such an inconvenience 
that, when a restrictive torque is continuously gener- 
ated in the DC motor, its commutator is heated, thereby 
resulting in seizing thereof. 

SUMMARY OF THE INVENTION 

Accordingly, an essential object of the present inven- 
tion is to provide an improved device for automatically 
controlling coating amount for use in a coating ma- 
chine, in which each of contact pressures between adja- 
cent rolls is detected as a detection signal,, by a pressure 
sensor. The sensed pressure of each pair is compared 
with a preset valuQ-and then, a stepping.motor is rotated 
forwardly or reversely through a step angle on the basis 
of a comparison signal which indicates the difference 
between the detection signal detected by the sensor and 
the present value such.that each roll is moved toward or 
away from a corresponding neighboring one of the 
rolls. The roll movement is accomplished by a precision 
ball screw upon rotation of the stepping motor, 
whereby contact pressures between adjacent rolls, i.e., 
thickness of a coating film on a workpiece can be ad- 
justed, with substantial elimination of the disadvantages 
inherent in conventional adjusting mechanisms of this 
kind. 

Another important object of the present invention is 
to provide an improved device of the above prescribed 
type which is highly reliable m actual use and can be 
readily incorporated into coating machines and the like 
at low cost. 

In accomplishing these and other objects according 
to one preferred embodiment of the present invention, 
there is provided an improved device for automatically 
controlling coating amount for use in a coating machine 
including a backup roll, an applicator roll, a pickup roll 
for picking up paint stored in a pickup pan, a base, a first 
table slidably mounted on said base, and a second table 
slidably mounted on said first table such that said appli- 
cator roll and said pickup roll are, respectively, secured 
to said first table and said second table, said device 
comprising: a first pressure adjusting mechanism for 
adjusting a contact pressure between said backup roll 
and said applicator roll such that said applicator roll is 
brought into pressing contact with said backup roll at a 
first preset value representing a first preset contact - 
therebetween; and a second pressure adjusting mecha- 
nism for adjusting contact pressure between said appli- 
cator roll and said pickup roll such that said pickup roll 
is brought into pressing contact with said applicator roll 
at a second preset value representing a second preset 
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contact pressure therebetween; said first pressure ad- machine S generally includes a backup roll 51, an appli- 

justing mechanism further comprising: a first sensor for cator roll 52 made of elastic material such as rubber, a 

detecting a signal representing a contact pressure pro- pickup roll 55 for picking up paint stored in a pickup 

duced between said applicator roll and said backup roll; pan 57, a metering roll 58, a base 53, a first table 54 

a first stepping motor arranged to be driven for rotation 5 slidably mounted on the base 53, a second table 56 slid- 

thereof in accordance with a difference between the ably mounted on the first table 54, and a third table 59 

signal detected by said first sensor and the first preset slidably mounted on the second table 56 such that the 

value; and a first precision ball bearing screw members applicator roll 52, the pickup roll 55 and the metering 

for moving said first table relative to said base upon the roll 58 are, respectively, secured to the first table 54, the 

rotation of said first stepping motor such that said appli- 10 second table 56 and the third table 59, with a sheet-like 

cator roil is moved toward or away from said backup workpiece 60 subjected to coating being passed be- 

roll; said second pressure adjusting mechanism further tween the backup roll 51 and the applicator roll 52. It is 

comprising: a second sensor for detecting a signal repre- to be noted that such an arrangement of the coating 

senting a contact pressure produced between said machine S is already known and each of the backup roll 

pickup roll and said applicator roU; a second stepping 15 51, the applicator roll 52, the pickup roll 55 and the 

motor arranged to be driven for rotation thereof in metering roll 58 is driven by a hydraulic motor or a DC 

accordance with a difference between the signal de- (or AC) motor (not shown). 

tected by said second sensor and the second preset Meanwhile, the device K of the present invention 
value; and a second precision ball bearing screw mem- includes a first pressure adjusting mechanism 61 for 
ber for moving said second table relative to said first 20 adjusting a contact pressure between the backup roll 51 
table upon the rotation of said second stepping motor and the applicator roll 52, a second pressure adjusting 
such that said pickup roll is moved toward or away mechanism 65 for adjusting contact pressure between 
from said applicator roll. the applicator roll 52 and the pickup roll 55 and a con- 
In accordance with the present invention, once the txo¥ board to be described later. The first clearance 
contact pressures have been set, it becomes possible to 25 pressure mechanism 61 is arranged to move the first 
automatically adjust thickness of the coatuig film on the table 54 relative to the base 53 such that the applicator 
i^i^orkpiece accurately by the use of the stepping motors roll 52 is brought into pressing contact with the backup 
ijuid the precision ball bearing screw members both roll 51. Likewise, the second pressure adjusting mecha- 
Tcapable of performing forward or reverse movement nism 65 is arranged to move the second table 56 relative 
;4iirough microns even if swell of the rolls takes place, 30 to the first table 54 such that the pickup roll 55 is 
r'sad to precisely control the thickness of the coating film brought into pressmg contact with the applicator roll 
f Jyithout shocks by varying the step advancing (or re- 52. More specifically, the first jTressure adjusting mech- 
ftracting) speed according to the program in case of anism 61 includes a stepping motor 62, a sensor 63 and 
femporary release of a seam of the workpiece to be a precision ball bearing screw member 64. The sensor 63 
'^&ated. 35 may be of any known contact pressure type. The step- 
'•Tt pine motor 62 and the contact pressure sensor 63 cou- 
- ^ BRIEF DESCRIPTION OF THE DRAWINGS ^^^^ ^^e stepping motor 62 are mounted on the base 
These and other objects and features of the present 53, while the precision ball bearing screw member 64 is 
dkvention will become apparent from the following mounted on the first table 54 so as to be coupled to the 
E llescription taken in conjunction with the preferred 40 stepping motor 62 through the sensor 63. It is so ar- 
fe^bodiment thereof with reference to the accompany- ranged that the first table 54 is moved relative to the 
Nhg drawings, in which: base S3 by the precision ball screw member 64 upon 
ill FIG. 1 is a front elevational view of a prior art coat- rotation of the stepping motor 62 such that the applica- 
fi&g machine (already referred to); tor roll 52 is moved toward or away from the backup 
FIG. 2 is a partially sectional view of a pressure ad- 45 roll 51. The sensor 63 and the precision ball bearing 
^"^ting mechanism employed in the prior art coating screw member, 64 are operatively associated with the 
machine of FIG. 1 (already referred to); control board and can be exchanged, in position, with 
FIG. 3 is a front elevational view of a coating ma- each other as shown m FIGS. 4 and 6. In the same 
chme in which a device for automatically controlling manner as the furst pressure adjusting mechanism 61, the 
coating amount according to the present invention is 50 second pressure adjusting mechanism 65 includes a 
incorporated; steppmg motor 62', a contact pressure 63' and a preci- 
FIG. 4 is a schematic view of the coating machine of sion ball bearing screw member 64'. The stepping motor 
FIG. 3; 62' and the sensor 63' coupled to the stepping motor 62' 
FIG. 5 is a control circuit diagram of the device of are mounted on the first table 54, while the precision 
FIG. 3; and 55 ball bearing screw member 64' is mounted on the sec- 
FIG. 6 is a view similar to FIG. 4, particularly show- ond table 56 so as to be coupled to the stepping motor 
ing a modification thereof. 62' through the sensor 63', It is so arranged that the 
Before the description of the present invention pro- second table 56 is moved relative to the first table 54 by 
ceeds, it is to be noted that like parts are designated by the precision ball screw 64' upon rotation of the step- 
like reference numerals throughout several views of the 60 ping motor 62' such that the pickup roll 55 is moved 
accompanying drawings. toward or away from the applicator roll 52. The sensor 
T\t30i-«r»TTyTVfi^vT n.r^ 'TXTc precision ball bearing screw member 64' are 
DETAILED DESCRIFnON OF THE operatively associated with the control board and can 
INVENTION exchanged, in position, with each other as shown in 
Referring now to the drawings, there is shown in 65 FIGS. 4 and 6. 
FIGS. 3 and 4, a coating machine S in which a device K The device K further includes a third pressure adjust- 
for automatically controlling coating amount according 4ng mechanism 76 for adjusting a third pressure between 
to the present invention is incorporated. The coating the pickup roll 55 and the metering roll 58. The third 
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pressure adjusting mechanism 76 is arranged to move contact pressure. Consequently, the backup roll 51 and 

the third table 59 relative to the second table 56 such the applicator roll 52 are maintained at the preset 

that the metering roll 58 is brought into a pressure rela- contact pressure therebetween. 

tive the pickup roll 55. The third pressure adjusting Furthermore, if a change in a roll diameter due to 

mechanism 76 includes a stepping motor 66, a precision 5 replacement of the applicator roll 52, etc. causes differ- 

ball bearing screw member 67 and a sensor 68, for in- ence in the amount of movement between the tables, the 

stance, a roll clearance sensor. The stepping motor 66 pressure between the rolls, when the sensor 63 detects 

and the sensor 68 composed of, for example, a pulse the given contact pressure, is automatically memorized 

encoder coupled to the stepping motor 66 are mounted and is designated as an original point of the pressure, 

on the second table 56, while the precision ball bearing 10 Thus, the relation in respect of coating conditions is 

screw member 67 is mounted on the third table 59 so as always kept if the movement is repeated, 

to be coupled to the sensor 68 through the stepping Adjustments between the applicator roll 52 and the 

motor 66. The stepping motor 66 and the sensor 68 can pickup roll 55 and between the pickup roll 55 and the 

be exchanged, in position, with each other as shown m metering roll 58 are performed in the same manner as 

FIGS. 4 and 6. It is so arranged that the third table 59 is 15 described above. 

moved relative to the second table 56 by the precision In the event that the coating operation of the coating 

ball bearing screw member 67 upon the rotation of the machine S is started or stopped by movmg the first table 

stepping motor 66 such that the metering roll 58 is 54 or that a seam of the workpiece to be coated is 

moved toward or away from the pickup roll 55. The temporarily advanced or retracted for cleaning, the roll 

clearance between the two controls the coating thick- 20 (contact pressure) between the applicator roll 52 and 

ness being applied to material 60. It is to be noted that the backup roll 51 is adjusted by the first pressure ad- 

the precision ball bearing screw members 64, 64' and 67 justing mechanism 61 by movmg the first table 54 at said 

are arranged to directly move, upon rotation thereof, programmed speed. 

the first, second and third tables 54^ 56 and 59, respec- The second table 56 and the third table 59 are also 

tiveiy and, for example, NSK precision ball bearing 25 moved in the same manner as the above described first 

screw members (name used in trade and manufactured table 54. 

r : by Nippon Seiko K.K., Japan) can be employed there- As is clear from the foregoing description, in accor- 

for, dance with the present mvention, the contact pressure 

Meanwhile, as shown in FIG. 5, the control board applied from the applicator roll to the backup roll, the 

hi includes a pair of control circuits C connected to the 30 contact pressure applied from the pickup roll to the 

l^, first pressure adjustmg mechanism 61 and the second ^ applicator roll and liie pressure between metering roll 

] ^ pressure adjusting mechanism 65, respectively. Namely, and the pickup roll is detected by the appropriate sen- 

y when a preset contact pressure, to be applied from the sors. Thereafter, this is compared with the {Jteset value 

'^J applicator roll 52, through the workpiece 60, to the such that the precision balL bearing screw member is 

; backup roll 51 has been given to a presetter 69 as a 35 driven through the stepping motor, so that the fu"st table 

preset signal in the first pressure adjusting mechanism and/or the second table is moved relative to the base 

0 - 61^ a contact pressure applied from the applicator roll and/or the fu*st table, whereby the coating amount on 

s 52 to the backup roll 51 is detected as a reaction force of the workpiece is automatically controlled precisely, 

f-^;. elastic material of the applicator roll 52 and thus, a Furthermore, in accordance with the present inven- 

contact pressure between the applicator roll 52 and the 40 tiori, since each of the first table and the second table is 

y backup roll 51 is detected through the precision ball moved automatically by. the use of the stepping motor 

bearing screw member 64 by the sensor 63. This detec- and the precision ball bearing screw bo^ free from 

~L ; tion signal of the sensor 63 is transmitted via an ampli- play, it becomes possible to accurately control the 

^ fier 70 for the sensor 63 so as to be compared with the thickness of the coating film on the workpiece. 

G preset signal from the presetter 69 and then, is appHed to 45 Although the present invention has been fully de- 

L== . a comparator circuit 72 by way of a preamplifier 71. In scribed by way of example with reference to the accom- 

the case where a difference between the detection signal panjring drawmgs, it is to be noted here that various 

of the sensor 63 and the preset signal from the presetter changes and modifications will be apparent to those 

69 exceeds a predetermined value, a comparator signal skilled in the art. Therefore, unless otherwise such 

is delivered from the comparator circuit 72 and then, 50 changes and modifications depart from the scope of the 

the gate circuit 73 is opened, so that a pulse signal is present invention, they should be construed as included 

inputted to a driver unit 75 on the basis of a frequency therein, 

of an oscillator 74 connected to the gate circuit 73, the What is claimed is: 

frequency being varied by a preset program. Thus, the 1. A device for automatically controlling the coating 

stepping motor 62 is rotated forwardly or reversely at a 55 amount of paint deposited on a continuous strip moving 

given programmed speed through a predetermined between a pair of circular rolls in a coating machine 

angle by a power signal firom the drive unit 75. Upon mcluding at least three tandemly located circular rolls 

the rotation of the stepping motor 62, the first table 54 that are in continuous adjtistable contact with the next 

is moved relative to the base 53 by the precision ball adjacent roll in the tandem sequence, said rolls includ- 

bearing screw member 64 such that the applicator roll 60 ing a circular backup roll and a circular applicator roll 

52 is moved toward or away from the backup roll 51. of an elastic material with a strip to be coated moveable 

Subsequently, a signal indicating a change in contact therebetween, a circular pickup roll in contact with said 

pressure between the backup roll 51 and the applicator elastic applicator roll for picking up paint stored in a 

roil 52 due to movement of the applicator roll 52 pickup pan, and a ch-cular metering roll in contact with 

toward or away from the backup roll 51 is again fed 65 the circular pickup roll, a fixed base, a first table slidably 

back to the control circuit C such that the applicator moimted on said base, and a second table slidably 

rcrtl 52 is brought into pressing contact with the backup mounted on said*first table such that said circular appU- 

roU 51 automatically at a preset value based on the cator roll and said circular pickup roll are, respectively. 
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slidably secured to said first and said second table for a 
continuous and automatically adjustable pressure 
contact between all of said circular rolls, said device 
comprising: 

a present pressure control program for automatically 
and continuously controlling the pressure adjust- 
ment between adjacent individual ones of said 
above-claimed circular rolls to lie within an equi- 
librium condition within a predetermined range of 
pressure; 

means for emitting a first preset signal indicative of a 
desired preset contact pressure range between said 
circular backup roll and said circular elastic appli- 
cator roll while said strip to be coated is moved 
therebetween; 

a first pressure adjusting mechanism coupled between 
said fixed base and said first table for continuously 
and automatically adjusting the contact pressure 
applied from said applicator roll through said 
backup roll such that said applicator roll is slidably 20 
brought into pressing elastic contact with said 
backup roll at a pressure lying within said predeter- 
mined equilibrium pressure range; 

means for emitting a second preset signal indicative of 
a range of desired preset contact pressure between 25 
said applicator roll and said pickup roll; 

a second pressure adjusting mechanism carried by 
said first table and coupled between said first and 
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force of said elastic applicator roll material pro- 
duced between said pickup roll and said elastic 
applicator roll; 
a second comparison circuit means for generating and 
storing said second sensor*s detected signal, and 
means associated with said second comparator 
circuit for emitting a second difference signal indic- 
ative of the difference, if any, between said second 
preset value range and said second sensor*s de- 
tected value; 

a second stepping motor arranged to be intermittently 
driven through step angle rotation thereof in accor- 
dance with said second difference signal when said 
second signal is outside said second predetermined 
range and in accordance with said preset pressure 
control program; and 

said second precision ball bearing screw member 
being further adapted for moving said second table 
relative to said first table upon the intermittent 
rotation of said second stepping motor such that 
said pickup roll is slidably moved by steps toward 
or away from said applicator roll at a speed con- 
troUed by said preset pressure control program 

- until said second desired and controlled preset 
pressure is achieved and said reaction force sensed 
by said second sensor is at a null condition that 
stops further rotation of said second stepping mo- 
tor. 

A device as claimed in claim 1, further including a 



second tables for continuously and automatically 

adjusting the pressure between said applicator roll 30 third table slidably mounted on said second table such 

and said pickiip roll such that said pickup roll is that said metering roll is secured to said third table, 

slidably brotfght in pressing contact with said ap- 3^A device as claimed in cteim 1, wherein each of 

plicator roll at a pressure lying within said second said first pressure adjusting mechanism and said second 

pressure range therebetween; pressure adjusting mechanism further comprises a pre- 

said first pressure adjusting mechanism further com- 35 setter for defining each of the first preset contact, pres- 

prising; sure and the second preset contact pressure, and 

a first sensor in combmation with a first precision bail wherein said first and second comparators include a 

bearing screw member for detecting a first signal series connected circuit having a coincidence gate and a 

representing a contact pressure reaction force of driver unit, together with an oscillator adapted to feed 

said elastic applicator roll material produced be- 40 driving pulses through said gate and driver unit to said 

tween said applicator roll and said backup roll; steppmg motor circuit when said gate circuit is in an 

a first comparator circuit means for generating and enabled condition. 

storing said first detected signal, and means associ- 4. A device for. automatically controlling coating 

. ated with said first comparator circuit for emitting amount for use in a.coating machine including a circular 

a first difference signal indicative of the difference, 45 backup roll mounted for rotation on a backup axle, and 
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if any, between said first preset value range and 
said first sensor-s detected signal value; 

a first stepping motor arranged to be intermittently 
driven through step angle rotation thereof by said 
first difference signal when said first sensed signal 
is outside said predetermined range and in accor- 
dance with said preset pressure control program; 

said first precision ball bearing screw member being 
further adapted for moving said first table relative 
to said base upon the intermittent rotation of said 
first stepping motor such that said applicator roll is 
sUdeably moved by steps toward or away from said 
backup roll at a speed controlled by said preset 
pressure control program until said desired and 
controlled preset pressure is achieved within said 60 
predetermined range and the reaction force sensed 
by said first sensor is at a null condition that stops 
further rotation of said first stepping motor; 

said second pressure adjusting mechanism further 
comprising; 

a second sensor in combination with a second preci- 
sion ball bearing screw member ^detecting a second 
signal representing a contact pressure reaction 
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an elastic circular applicator roll mounted for rotation 
on an apphcator axle, a circular pickup roll mounted for 
rotation on a pickup axle for picking up paint stored in 
a pickup pan, a base, a first table slidably mounted to 
move said applicator roll and its axle on said base, and 
a second table slidably mounted on said first table to 
move said pick up roll and its axle along with said sec- 
ond table such that said elastic applicator roll and said 
pickup roll are, respectively, secured to and move with 
said first table and with said second table, respectively, 
said device comprising: 
a first contact adjusting mechanism for automatically 
and continuously adjusting a contact pressure be- 
tween said backup roll and said elastic applicator 
roll by moving the first table, the applicator roll 
and its axle such that said elastic applicator roll is 
automatically brought into pressing contact with 
said backup roll at a first preset value representing 
a first preset contact pressure therebetween; and 
a second contact adjusting and continuously mecha- 
nism moveable both on said first contact adjusting 
mechanism and also automatically adjustable mde- 
pendently from said first adjusting mechanism, for 
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automatically adjusting a contact pressure between 
said elastic applicator roll and said pickup roll by 
moving the pickup roll and its axle such that said 
pickup roll is brought into pressing contact with 
said applicator roll at a second preset value repre- 5 
senting a second preset contact pressure until said 
elastic applicator roll is in a continuous equilibrium 
state between said backup and said elastic pickup 
rolls in the presence of swells m said rolls or a seam 
m said workpiece being coated while said auto- 
matic adjustment is taking place. 

5. A device in accordance with claim 4 wherein said 
first contact adjusting mechanism further comprises: 

a first sensor for detecting a first-stgnal representing a 
contact pressure produced between said elastic 
applicator roll and said backup roll; and 

a first stepping motor arranged to be driven for rota- 
tion in accordance with said difference signal be- 
tween the first signal detected by said first sensor 
and the first preset value. 

6. A device in accordance with claim S and further 
comprising: 

a first precision ball screw for movjpg said first table 
relative to said base upon the rotation of said first 25 
stepping motor such that said elastic applicator roll 
is moved toward or away firom said backup roll. 

7. A device in accordance with claim 6 wherein said 
second contact adjusting mechanism further comprises: 

a second sensor for detecting a second signal repre- 30 
senting a contact pressure produced between said 
pickup roll and said elastic applicator rolls; and 

a second steppmg motor arranged to be driven for 
rotation in accordance with said difference signal 
between the second signal detected by said second 35 
sensor and the second preset value. 

8. A device in accordance with claim 7 and further 
comprising: 

a second precision ball bearing screw member for 
moving said second table relative to said first table ^ 
upon the rotation of said second stepping motor 
such that said pickup roll is moved toward or away 
from said elasdc applicator rolL 

9. A device as claimed in claim 4 and further includ- 
mg: 

a metering roll; and 

a third table slidably mounted on said second table 
such that said metering roll is secured to said third 
table and is adjustable toward or away from said 
pickup roll. 

10. A device as claimed in claim 9, and further com- 
prising a third pressure adjusting mechanism, said third 
pressure adjusting mechanism comprismg: 

a third sensor for detecting a signal representing 
contact pressure produced between said metering 
roll and said pickup roll; and 

a third steppmg motor arranged to be driven for 
rotation thereof in accordance with a difference 
between the signal detected by said third sensor ^ 
and the third preset value. 

11. A device in accordance with claim 10 and further 
comprising: 

a third precision ball bearing screw member for mov- 
ing said third table relative to said second table 65 
upon the rotation of said third stepping motor such 
that said metering roll is moved toward or away 
from said pickup roll. 
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12. A device as claimed in claim 11 wherein each of 
said first and second pressure adjusting mechanisms 
each further comprises: 

a presetter for defining each of the first preset contact 
pressure and the second preset contact pressure; 
and 

wherein said first and second comparators each in- 
clude a series-connected circuit having a coinci- 
dence gate and a driver unit, with an oscillator 
adapted to feed driving pulses through said coinci- 
dence gate and the driver unit to each of said step- 
ping motor circuits when said coincidence gate 
circuit is in an enabled condition. 

13. In a control device for automatically controlling 
±e amount of paint applied to an elongated sheet hav. 
ing a backup roll supporting the sheet which contains an 
enlarged seam therein, an applicator roll for applying 
the paint, a pickup roll for picking up the paint stored in 
a pickup pan, a support base, a first table slidably 
mounted on said base, and a second table slidably 
mounted on said first table such that said applicator roll 
and said pickup roll are, respectively, secured to said 
first table and said second table, the improvement com- 
prising: ^ 

an elasticized coating on said applicator roll with said 
elasticized applicator roll being positioned in- tan- 
dem with said other rolls and located between said 
pickup and said backup rolls; 

a first contact adjusting mechanism for adjusting a 
contact pressure between said backup roll and said 
elasticized applicator roll such that said applicator 
rc311 is brought into pressing contact, with said 
backup roll at a first preset value representing a 
first preset contact pressure therebetween; 

a second contact adjusting mechanism for adjusting a 
contact pressure between said elasticized applica- 
tor roll land said pickup roll such that said pickup 
roll is brought into pressing contact with said appli- 
cator roll at a second preset value representing a 
second preset contact pressure therebetween; 

means for storing and generating electrical signals 
representative of said first and second preset 
contact pressure values; 

said fust contact adjusting mechanism further con- 
sisting of a first sensor means for producing a first 
signal representing ,thc actual contact pressure be- 
tween said elasticized applicator roU and said 
backup roU, and a first stepping motor arranged to 
be electrically driven for rotation thereof in accor- 
dance with 'a difference signal between the actual 
contact pressure signal detected by said first sensor 
and the first preset value; 

a first precision member for automatically moving 
both said first table and said second contact adjust- 
ing mechanism relative to said base in response to 
said first difference signal by rotation of said first 
stepping motor such that said elasticized applicator 
roll is moved toward or away from said backup 
roll; 

said second contact adjusting mechanism further 
consisting of; 

a second sensor means for producing a second signal 
representing a contact pressure produced between 
said pickup roll and said elasticized applicator roll; 

a second stepping motor arranged to be electrically 
driven for rotation thereof in accordance with a 
difference between the second signal detected by 
said second sensor and the second preset value; and 
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a second precision member for automatically moving 
said second table relative to said first table upon the 
rotation of said second stepping motor such that 
said pickup roll is moved tov^^ard or away from said 
elasticized applicator roll, said adjustments of the 
respective first and second contact adjusting mech- 
anisms independently and automatically being im- 
plemented continuously to place all of said tandem 



12 

rolls in an equilibrium state that assures a constant 
amount of paint being applied to the sheet in the 
presence of said seam in another sheet, which seam 
disrupts the pressure between said tandem rolls 
were it not for the continuous adjustment of said 
first and second contact adjustment mechanisms. 
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[57] ABSTRACT 

A detachable printing unit for offset printing presses, 
which can be incorporated during :heir manufacture or 
fitted to existing presses, said unit being defined in that 
it is composed of an independent inking module 16 
(FIG. 3) comprising all the components required for 
effecting in chronological operating order the moisten- 
ing and inking of an offset plate ready for printing on a 
blanket, and a likewise independent detachable blanket 
cylinder 7C. One embodiment of the invention is de- 
fined in that the numbering device with which the press 
is equipped (FIG. 6, View B) is replaced by the blanket 
cylinder (FIG. 7^ View B) of the printing unit working 
with the inking module 16 (FIG. 3), and use is made of 
the drive mechanism 8 (FIG. S) and pressure adjustment 
mechanism 9B provided in the press to obtain for each 
printing cycle, mstead of the numbering, an additional 
color obtained by color superimposition with the aid of 
the pressure cylinder 4, In the other form of the inven- 
tion the same inking module, disposed in another posi- 
tion in the press, works conjointly with the blanket 
cylinder 3 of the press to enable for each printing cycle 
an additional color and optionaDy letterpress number- 
ing or an additional letterpress color to be achieved. 

6 Claims, 10 Drawing Sheets 
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provided with grippers for holding the sheet during 

REMOVABLE INKING DEVICE FOR OFFSET printing. 

PRESS A detachable letterpress numbering and additional 

color device 7 (FIG. 2) is included in these presses and 

FIELD OF THE INVENTION 5 operates in the following manner: 

The present invention relates to a detachable printing , '^t ^ numberers 9B or the 

unit adapted to be fitted to existing offset printing if f ^press blocks, wb^^^ deposit their impression di- 

presses or to be incorporated in such presses during ['"'LL^^^^^ i^h 

Lir manufacture. ^^T^"" ^'"""^ ^® blanket of the blanket cyknder 3. 

^u. *««**«*a^v»«^^. letterpress prmtmg is effected m Ime m the same 

BACKGROUND OF THE INVENTION printing cycle as the offset printing and in perfect regis- 

. . ^ • * • 1 • u 1 J ter with the latter, the drive means being synchronized 

This prmtmg umt consists of an mkmg module and a interconnected. The pressure necissary for this 

blanket cybnder. which are independent of one another, leuerpress printing is obtained between the pressure 

m such a manner as to enable the mkmg module to be ^y^^^ 4 (^s in offset printing) and the numberers or 

used alone or conjomtly with the blanket cyhnder. letterpress blocks. The adjustment screws 7B placed on 

In one form the mvenuon is defined m that the num- each side of the press permit micrometer adjustment of 

bering device with which the press is equipped is re- the pressure of the shaft carrying the numberers or 

placed by the blanket cylinder of the jjrinting unit work- blocks. The chronological order determined for carry- 
ing with the inking module, and use i|made of the drive 20 ing out the different operations leadmg to the impres- 

mechanism and pressure adjustment mechanism pro- sion is arranged by various control levers designed for 

vided in the press to obtain for eabh printing cycle, achieving this order, AH these functions are synchro- 

instead of the numbering, an additid|LaI color obtained nised for each printing cycle. These presses are pro- 

by color superimposition. vided with a very accurate sheet positioning mechanism 

In the other form of the mvention the same inking 25 enabling them to achieve perfect register of each color 

module, disposed in another position in the press, works in the case of successive impressions on the same sheet, 

conjomtly with the blanket cylinder of the press to This type of professional presses is also made for two, 

enable for each printing cycle an additional color and four and five colors. These multicolor presses are 

optionally numbering to be achieved. formed by grouping together a number of basic one- 

oTT^rm^AT^^ y^T? 'T.^T, r^rxrr-.^T^^^r ^^^^ prcsscs. Thc shect passes in succession from one 

SUMMARY OF THE INVENTION to the other, use being made of mechanisms carry- 

At the present time the great majority of professional it positively with the aid of grippers. In these presses 

offset printing presses are designed to print three or four the numbering device is disposed on the fmal printing 

colors. Their mode of operation differs little from one press* Certain makers offer as an option an additional 

manufacturer to another, and the choice made by the inking unit, usually detachable, for one offset color, 

printer is guided by the reliability of the presses, the '^^^^ ^xe independent and are provided with all 

simplicity of starting them up and operating them, and elements required for moistening and mking an offset 

their production possibilities. P^^^^ ^^^^ ^ P^^^^ cylinder of the same diameter as 

The operating principle of a traditional GTO Heidel- P^fS' as well as the control mecha- 

berg press, which is representative of this type of ma- ^ required tor die chronological sequencing of all 

chine and for that reason has been chosen to illustrate t^e. functions. This inked plate pnnts its image on the 

the invention, is descried schematically below by way ^® Pf j?;,^^^^ consequently receives two 

of indication and with reference to the accompanying ^^^^J"^ ^'^^'^''^ colors for each impression 

drawings f J & cycle. These two unages are transferred sunultaneously 

W The press shown in FIG. 1 consists of a frame 1 con- J? ^^^^ ^fr^"" the blanket cylinder and 

C taining^all the elements of which the press is composed. SXTcTefi^tt^^^^^^^ 

L.. me inking unit 2A and its dampener 2B (inking roUers ^^^^ pT^rOne I^L?^^^ 

shown solid and dampening roDers hatched) moisten P™™g Presses, une Amencan manutactuxer has spe- 

^^A* \.^u «r * w « J a xiatwiicu^ luvwreu ciahzedm this type ofprmtmgumts adapted to be fitted 

pdmk the offset plate fixed on t^^^^^ 50 to aU kinds of prLes, and mLy American and foreign 

mked plate pmts its miage on the blanket of the blanket ^ successfully because these added um^ 

cyhnder 3. The paper 5 commg from the stack 5A is very useful to printeis, although they do not make it 

prmted by transfer as it passes between blanket possible to obtain, in a positive mamier, superimposed 

cybnder 3 and the pressure cyhnder 4. The prmted screen impressions without the risk of pollution by the 

sheet IS taken up by the gnppers of the cham delivery 55 intermixing of the inks, and to do this within a printing 

device 6, and IS then deposited on the ^he length of which varies with the amount of 

The ink duct 2C and the system effectmg dampening superimposed images to be inked, 

from the water reservoir 2D are provided with means jhis serious restriction, due to the principle of these 

enabhng the supply of ink and water to be metered in added units, to a great extent limits their use and does 

dependence on the mk load necessary for the type of 60 not enable the printer to regard his press, equipped with 

pnnting to be done. The plate cylinder 2 is provided this accessory, as a true two-color press, 

with means for attaching and aUgning the offset plate The evoluUon of graphic style, of tastes and of print- 

and with adjustment facilities for movmg it circumfer- • ing techniques makes it necessary to produce multicolor 

entiaUy relative to the blanket cylinder 3, so as to prints inexpensively. For many printers not speciaHzing 

achieve good positioning of the impression on the stock 65 in color printing the purchase of a two-color press is a 

to be printed. The blanket cylinder 3 is also provided problem, because the cost and size of such a press are 

with the mechanical elements necessary for the fibdng twice those of a single-color press, thus making amorti- 

and tensioning of the blanket. The pressure cylinder 4 is zation difficult. This factor is all the more important in 
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the case of high quality presses for relatively small for- the press and which has its own dampening unit, inking 

mats, of the GTO type, which for long ruins of four- unit and plate cylinder, as well as all the mechanisms 

color printing find it difficult to compete with presses enabling the offset plate to be inked in chronological 

for double or quadruple format In addition, a two-color order. 

press is poorly suited to one-color printing. 5 (b) a detachable blanket cylinder mounted on the 

BRIEF DESCRIFTION OF THE DRAWINGS f f"! numbering or additional color letterpress 

i-^s. *i X xiii-j-/x^ X. device of the press and replacing said device. 

The novel features believed characteristic of the in- Starting with these two components of the printing 

vcntion are set forth in the appended claims. The inven- unit, and depending on their arrangement on the press, 

tion itself however, as well as a preferred mode of use, 10 the printer can at will, and within a short time, convert 

further objects and advantages thereof, will best be his single-color press either into a true two-color press 

understood by reference to the following detailed de- offering the same possibiEties and performance as a 

scripdon of an illustrative embodiment when read in two-color press built on the basis of two presses, or into 

conjunction with the accompanying drawings, wherein: a single-color press plus an addidonal color and a num- 

FIG, 1 is a simplified side view of a prior art Heidel- 15 bering unit, 

berg press; A third facility is offered in these presses provided 

FIG. 2 is a simplified side view of a prior art Heidel- with means for fitting these different components, 

berg press with a detachable letter press numbering unit namely the ability to mount another added unit on the 

attached thereto; press converted into a true two-color press. 

FIG. 3 is a simplified side view of a Heidelberg press 20 If the press which is to be equipped with an additional 

of the present invcndon especially adapted according to printing unit is not provided with a numbering device, a 

the present invention with an auxiliary blanket cylinder device of this kind can be added and its drive shaft will 

and a detachable plate cylinder and inking module, be used in the same manner as with a press originally 

which allows two color printing with a single press run; equipped to support and drive the blanket cylinder. 

FIG. 4 depicts the improved press of the present 25 In addition to the fitting of the additional units to 

invention with the detachable plate cylinder and inking existing presses, the construction of presses directly 

module configured in an alternate mode of operation fitted during their production with the same detachable 

from that shown in FIG. 3 to allow the detachable plate modular components, without departing from the scope 

cylinder to act upon the- press blanket cylinder; of the present invention, is also desirable, because this 

FIG. 5 is a view of the improved printing press of the 30 makes it possible to produce, at lower cost, two-color 

present invention in a storage position; machines which can equally well print one or two col- 

FIG. 6 A is a view of the prior art press from the ors or twice two colors and which are much more corn- 
delivery side of the blanket cylinder; pact and easy to use, while offering not negligible addi- 

FIG. 6B is a view of the prior art press with the tional facilities. It is quite obvious that the printing unit 

numbering cylinder of the detachable dual mode num- 35 may allow wide variations in its inking or dampening 

bering and additional coloring device connected methods or may effect waterless offset printing, without 

thereto, shown in a numbering configuration; departing from the scope of the invention. 

FIG. 7 A is a view of the prior art press with the These different possibilities are of great interest to the 

coloring cylinder of the detachable dual mode number- printer, because in the case of color superimposition 

ing and additional coloring device connected thereto, 40 printing there is rarely a need for numbering, whereas 

shown in an additional coloring configuration; numbering jobs often require an additional color, 

FIG. 7B is a view of the improved printing press of FIG. 3 shows the printing unit in which the detach- 

the present invention from the delivery side of the blan- able inking module 16 works with its blanket cylinder 

ket cylinder with an auxiliary blanket cylinder coupled 7C to provide an additional color by color superimposi- 

in place of the numbering/coloring cylinders; 45 tion in conjunction with the color of the press. This 

FIG. 8 A is a view of the auxiliary blanket cylinder of blanket cylinder 7C is mounted direct on the same shaft 

the present invention; 9 which carries the rings 9A (FIG. 2) carrying number- 

FIG. 8B is a view of a gear which is coupled to the ers 9B. The drive is provided by the gear 8 (FIG. 9), 

prior art press to accommodate the operation of the which serves to operate the letterpress inking and addi- 

auxiliary blanket cylinder and detachable module; 50 tional printing unit 7A (FIG. 2) used for numbering. 

FIG. 9 is a partial sectional view of the detachable The plate cylinder 17 (FIG. 3) is provided with all the 

auxiliary plate cylinder and inking module of the pres- usual devices for the tensioning and alignment of the 

ent invention; and plate, as well as for circumferential and axial adjustment 

FIG. 10 is a side view of the detachable auxiliary to allow good positioning of the printing on the sheet, 

plate cyHndcr and inking module of the present inven- 55 The dampening unit 18 transfers the moistening liquid 

tion. from its reservoir 19 to the plate cylinder 17 with the aid 

DETAILED DESCRIFTION OF THE ?n^^«^''''T^?i''^rX'^*''? trP?'^^. ^^^^^ duct°^ 

PPFPTHJUFn PTMRnTMTUPTvrr slidmg table 22. moistenmg roller 23, 

PREFERRED EMBODIMENT ^^^^^ moistening rollers 24. Tlie ink contdned in the 

The present invention seeks to improve the present 60 duct 25 is fed and and ground as far as the plate inking 

state of the art by making it possible to produce com- rollers 24A inking the offset plate with the aid of the 

pact offset presses offering increased facilities to the duct rollers 26, distribution rollers 23A, and grinding 

printer. cylinder 22A. The sheet of paper 5 taken from the stack 

Within the scope of the invention the additional 5A is pressed in succession by the pressure cylmder 4 

means provided for a traditional offset printing press 65 first against the blanket cylinder 3 normally installed on 

can be defmed generally as follows: the press and printing the first color, and then secondly 

(a) a detachable inking module of traditional, known against the blanket cylmder 7C, which prints the second 

type whose inking power usually corresponds to that of color. The sheet 5, having received the inks of two 



4,889,051 

- 5 6 

colors, is taken over by the grippers of the chain deliv- ring 8A serving to support it, said shaft turning in phase 

ery device 6 and deposited on the delivery stack 5B, with the machke and carrying, mounted on it before it 

The inking module 16 is supported by two bearings is fitted, the disks 9A and the mxmberers 9B. 

27, whose detachable caps 28 (PIG. 5) hold the shafts FIG. 7, View A, shows, for the sake of good under- 

29 A (FIG. 9) in position, thus enabling the inking mod- 5 standing of the invention, the same section in which the 

ule 16 to follow the slight movements of the shaft 9 disks 9A (FIG. 6, View B) carrying the numberers 9B 

(FIG. 3) of the additional blanket cylinder 7C for the have been replaced by the sleeve 9C (FIG. 7, View A), 

application of pressure when the press is printing and on which are fixed the letterpress blocks and which is 

for the relaxing of pressure when it is stopped. The mounted on the same rotating support shaft 9. 

ability to remove quickly the caps 28 (FIG. 5) of the 10 FIG. 7, View B, shows the same section, in which the 

bearings 27 makes it possible to change over very sleeve 9C (FIG. 7, View A) has been replaced with the 

quickly from the arrangement shown in FIG. 3, using blanket cylinder 7C, provided with its impression blan- 

the additional blanket cylinder 7C fastened to the shaft ket 7D and mounted on the rotary support shaft 9 

9 provided for carrying the ntmiberers, to the arrange- driven by the gear S. 

ment shown in FIG. 4 in which the plate cylinder 17 of 15 FIG. 8, View A, shows a construction of the blanket 

the inJdng module 16 is used to apply the ink of the cylinder 7C mounted on the rotating shaft 9 drivmg it* 

second color to the blanket of the blanket cylinder 3, the Tbe rotating shaft 9 drives the blanket cylinder 7C 

mk of the first color having already been applied to it by directly, said cylinder being prevented from turning on 

the plate cylinder 2 of the press. In this arrangement the said shaft by the key 10 and from making translatory 

numbering and additional letterpress color system is 20 movements by the stop screws 11. The blanket 7D is 

normally used, gripped between the tensioning bars 12 and the clamp 

FIG. 5. shows the inking module 16 in the stored bars 13 held by the screws 13A. The tightening of the 

position, out of use. spherical head screws 14 effects the normal tensioning 

For greater ease and greater accuracy m the move- of the blanket 7D by being screwed mto the cylindrical 
ment and positioning of the inking module 16, manipula- 25 nuts 15, which brings about the rocking of the tension- 
tion is assisted by a mechanism which retracts during ing bars 12 on the blanket cylinder 7C. 
printing and which works in the following manner. FIG. 8, View B, shows the gear 3A permanently 
Pneumatic struts 29 bear against the frame 1 of the positioned on the shaft of the blanket cylinder 3 (FIG. 
press, and lifting arms pivoted on the bearings 31 fixed 6). In cases where the inking unit is fitted to existing 
on the frame 1 of the press raise the inking module 16 by 30 presses, this gear is made in two halves in order to en- 
means of connecting rods 32 pivoted on the aims 30 by able it to be installed without having to dismantle the 
the pins 33 and on the inking module 16 by the pins 34. printing press. It is machmed with extreme precision in 
An eccentric shaft 31A operated by a lever 31B enables order to ensure perfect rotation of the gear teeth, with- 
the device to be deposited on the top of the printing out eccentricity or wobble. The screws 3B hold the two 
press frame in the position of rest. 35 gear halves together, and at the same time ensure 

The invention, as characterized in the claims, is de- clamping on the blanket cylinder shaft by a pinching 

scribed below in detail with the aid of the drawings action. 

accompanying the text and illustrating one of the pre- FIG. 9 shows a partial section of the inking module 

ferred embodiments in its different printing versions and 16, illustrating the general principles applied for depos- 

fitted to a GTO Heidelberg press. 40 iting the ink on the blanket cylinder 7C The plates 35 

FIG. 6, View A, is a front view on the press delivery supporting the components of the inking module 16 are 

side of the blanket cylinder 3 on which is fixed and attached to the printing press by means of shafts 29a 

adjusted a gear 3A enabling the inking modxile 16 (FIG. pivoting in the supports 27 with the aid of ball bearings 

3) to be driven in the position for printing two superim- 27B. The plate cylinder 17 turning m its bearings 17A 

posed colors. The gear 8 (FIG. 6) serves as a power 45 carries at one end of its shaft 17B the gear 17C keyed on 

take-off driving the shaft 9 serving as rotating support it and driven rotadonally by the drive gear 3C of the 

either for the disks 9A (FIG- 6, View B) on which the printing press. The gear 36 turning on its stationary 

numberers 9B are fixed, or for the sleeve 9C (FIG. 7. shaft 37 operates the connecting rod 38 by means of the 

view A) to which the letterpress blocks are secured by eccentric crankpin 39 mounted on a bail joint. The 

adhesive bonding, or else for the performance of the 50 connecting rod 38 in turn moves the lever 40 which is 

invention for the blanket cylinder 7C (FIG. 7, View B) pivoted on the support 40A by means of the pin 40B and 

on which the plate cylinder 17 (FIG, 3) of the inking whose rollers 41 alternately push to the right, and then 

module 16 will deposit ink from its plate representing to the left, the sliding tables 22A and 22B serving to 

the image to be printed. The micrometer screws 7B grind the ink. These tables are driven rotationally by the 

(FIG. 2) for pressure adjustment, which are provided 55 gear 36 and the gear 42, the number of teeth of which 

for letterpress printing, serve the same function for enables them to obtain the same circumferential speed 

offset printing. The bearings 27 and 27A and their caps as the plate cylinder 17, the ink transfer rollers 23A and 

28 and 28A enable the inking module 16 (FIG. 3) to be plate inking rollers 24A thus being driven by simple 

supported and positioned on the press in its two operat- contact with light pressure. This pressure is adjusted by 

ing positions. The ring 8A (FIG. 6, View A) positions 60 the combined rotations of the eccentric bearings 43 

and serves as support for the bearing 9D (FIG. 8, View actmg on the pressure against the sliding table 22A, and 

A) of the movable support shaft 9 (FIG. 6, View B). of the eccentric shaft 44 of the plate inking rollers 24A 

The device for the automatic release of pressure in the acting on the pressure against the plate on the plate 

event of no sheet being fed also operates for two-color cylinder 17. One end of the eccentric shaft 44 carries a 

offset printing, 65 crank 45 connected by a connecting rod 46 to the single 

FIG. 6, View B, shows the same section of the press control lever 47 (FIG. 10). Each plate inking roller 24A 

as View A, and in addition shows the rotating suppon (FIG. 3) and plate moistening roller 24 is connected in 

shaft 9 connected to the power take-off gear 8 and the the same manner to the single control lever 47 (FIG. 
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10). Depending on the position of the latter» it is possible 
to bring the assembly of plate inking rollers 24A or the 
assembly of plate moistening rollers 24 into or out of 
conuct with the plate on the plate cylinder 17 (FIG. 3). 
The gear 42 (FIG. 9) carries at one end a cogged piilley 5 
48 which with the aid of a cogged belt 49 turns the 
cogged puUey 50 keyed on the shaft 51 with a reduction 
ratio such that the shaft 51 makes one rotation for every 
format printed. The cam 52 keyed on the shaft 51 thus 
raises the cam roller 53 fixed at the end of the lever 54 10 
for each impression cycle. The lever 54 is keyed to one 
end of the shaft 55, to the other end of which is keyed 
the lever 56, which thus permits the to-and-fro move- 
ment of the ink feed roDer 26 turning on the shaft 26a 
fixed at one end on the lever 56 and at the other end on 15 
the lever 56A pivoted on the shaft 55A. In the forward 
movement the ink feed roller 26, bearing against the ink 
ductor 20A of the duct 25, becomes coated with ink, 
which it deposits on the sliding table 22B at the end of 
the return movement. The rotating shaft 51 carries at 20 
one end the crank 57, on which pivots the connecting 
rod 58 fixed to the lever 59. This lever is mounted pivot- 
ally on the shaft 20B of the ink ductor roller 20 A with 
the aid of the free wheel 60. In its oscillation, the move- 
ment of the lever 59 thus turns the ink ductor roller 20A 25 
a few degrees in the same direction with the aid of the 
free wheel 60. which roller is thus coated in the ink 
reservoir 25, the flow from which is ensured by adjust- 
ment screws 61. Screws 62 and 62A keep the ink reser- 
voir 25 closed^ although it can be opened for washing 30 
by turning it about pins 63 and 63A. It should be noted 
that the kinematics of the moistening liquid distribution 
system is in general arranged in the same manner as the 
kinematics of the ink distribution system. Protective 
casings 64 and 64a prevent direct access to the mechani- 35 
cal systems, which could be dangerous to the user. 

FIG. 10 shows the inking module 16 on which ail the 
controls necessary for the correct use of the module are 
disposed. The lever 65, with index and graduated scale, 
regulates the amplitude of the rotary movement of the 40 
ink ductor roller 20A (FIG. 9) by acting on the pawl of 
he free wheel 60. The lever 65A (FIG. 10) enables the 
ink ductor roller 20A (FIG. 9) to be turned by hand. 
The screws 61 regulate the coating of the ink ductor 
roller 20A. thus acting, conjointly with the selection of 45 
the position of the lever 65 (FIG. 10). on the amount of 
ink deposited on the plate on the plate cylinder 17. The 
lever 66, which is also provided with an index and grad- 
uated scale, regulates the amplitude of the rotation of 
the moistening liquid ductor roller 20 (FIG. 3), thus 50 
acting directly on the flow of liquid deposited on the 
plate on the plate cylinder 17. The lever 66A enables the 
moistening liquid ductor roller 20 (FIG, 3) to be turned 
by hand. Judicious adjustment of the screws 61 (FIG. 
10) and of the leven 65 and 66 thus makes it possible to 55 
deposit on the plate oa the plate cylinder 17 the amount 
of ink and moistening liquid most suitable for an excel- 
lent impression. The single four-position control lever 
47 selecu the different fttnctions. In the "stop" position 
the connecting rods 46 (FIG. 9), which are not com- 60 
pletely shown for the sake of clarity in the drawing and 
which are controlled directly by the single control lever 
47 (FIG. 10), push the levers 45 (FIG. 9) into a position 
such that the eccentric shafts 44 move the moistening 
rollers 24 (FIG. 3) and inking rollers 24A away from the 65 
plate cylinder 17. In the "moisten" position of the single 
control lever 47 (FIG. 10) only the connecting rods 46 
(FIG. 9) controlling the plate moistening rollers 24 
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(FIG. 3) are operated, thus bringing these rollers to bear 
against the plate on the plate cylinder 17 in order to 
effect the necessary moistening of said place. In the 
*'inking" position, the plate inking rollers 24A are in 
turn brought to bear against the plate on the plate cylin- 
der 17. It should be observed that these operations are 
carried out without the plate cylinder 17 (FIG. 10) 
coming into contact with :he blanket cylinder 7C. A 
cam is in fact keyed on the shaft 47A of the single con- 
trol lever 47 to act on the roller 68 of the lever 69 piv- 
oted by the pin 70 on a plate 35 of the inking module 16. 
The lever 69 bears directly against the frame 1 of the 
printing press to pivot the inking module 16 on its pivot 
pins 29A, In the "print" position the single control lever 
47 turns the cam 67, the depression on which causes the 
lever 69 to pivot and the inking module 16 to rock in 
such a manner that the running tracks 17D (FIG. 9), 
knovra as bearers, of the plate cylinder 17 come to bear 
against the bearers 7E of the blanket cylinder 7C The 
pressure is applied between plate and blanket, thus en- 
abling ink to be transferred from the plate on the plate 
cylinder 17 to the blanket on the blanket cylinder 7C. 
The impression can now be made by pressing the sheet 
6 (FIG. 3) between the pressure cylinder 4 and the 
blanket cylinder 7C. 

Within the scope of the invention presses of larger 
formats can be equipped in the same way by employing 
the same means which characterize the invention in its 
claims taken as a whole. 

I claim; 

1. In a printing press having: 
a plate cylinder; 

a means for linking said plate cylinder in a flrst color 
with a first ink; 

a blanket cylinder in circumferential contact with 
said plate cylinder for receiving images from said 
plate cylinder in said first ink; 

a pressure cylinder in adjustable circumferential 
contact with said blanket cylinder; 

a feed means for drawing paper between said pressure 
cylinder and said blanket cylinder to deposit said 
images in said first ink on said papery 

a drive means for rotating said plate cylinder, blanket 
cylmder, and said pressure cylmder; 

a detachable dual mode numbering and coloring de- 
vice including a inking unit in circumferential 
contact with a removable numbering cylinder, said 
removable numbering cylinder being in circumfer- 
ential contact with said pressure cylinder and ro- 
tated by said drive means, for printing page num- 
bers on said paper drawn between said removable 
numbering cylinder and said pressure cylinder 
when in a numbering mode, and with said inking 
unit in circumferential contact with a removable 
coloring cylinder, said removable coloring cylin- 
der being in circumferential contact with said pres- 
sure cylinder and rotated by said drive means, for 
printing images in a second ink of a second color on 
said paper drawn between said removable coloring 
cylinder and said pressure cylinder when in a col- 
oring mode; 

the improvement comprising: 

a removable auxiliary blanket cylinder adapted for 
attachment in the press in the location provided for 
the removable numbering and coloring cylinders, 
and for rotation by said drive means; and 
a movable inking module coupled to said printing 
press, including an inking unit, a damping unit, and 
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an auxiliary plate cylinder, operable in a first mode 
with said auxiliary plate cylinder in circumferential 
contact with said auxiliary blanket cylinder for 
depositing images in a third ink of a third color on 
said paper, and operable in a second mode with said 5 
auxiliary plate cylinder in circumferential contact 
with said blanket cylinder for depositing images in 
a third ink of a third color on said paper while 
allowing simultaneous operation of said detachable 
dual mode numbering and color device. 

2. A printing press according to claim 2, wherein the 
said movable inking module is suspended along said 
press by a pivoting arm, 

3. A printing press according to claim 2, wherein said 
movable inking module is suspended along said press by 
a pivoting arm and configurable in three positions rela- 
tive to said press, including a first position with said 
auxiliary plate cylinder in circumferential contact with 
said au:dliary bl^et cylinder in said first mode of oper- 
ation, a second position with said auxiliary plate cylin- 
der in circumferential contact with said blanket cylin- 
der in said second mode of operation, and a third posi- 
tion with said movable inking module placed in a stor- 
age position. 25 

4. A printing press comprising in combination: 
a plate cylinder^ 

a means for inking said plate cylinder in a first color 

with a first ink; 
a blanket cylinder in circumferential contact with 30 

said plate cylinder for receiving images from said 

plate cylinder in said first ink; 
a pressure cylinder in adjustable circumferential 

contact with said blanket cylinder; 
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a feed means for drawing paper between said pressure 
cylinder and said blanket cylinder to deposit said 
images in said first ink on said paper; 
a drive means for rotating said plate cylinder, blanket 

cylinder, and said pressure cylinder; 
a removable auxiliary blanket cylinder adapted for 
attachment in the press adjacent said pressure cyl- 
inder and rotatably by said drive means; 
a movable inking module coupled to said printing 
press, including an inking unit, a damping unit, and 
an auxiliary plate cylinder, operable m a fuxt mode 
with said auxiliary plate cylinder in circumferential 
contact with said auxiliary blanket cylinder for 
depositing images in a second ink of a second color 
on said paper, and operable in a second mode with 
said auxiliary plate cylinder in circumferential 
contact with said blanket cylinder for depositing 
images in a second ink of a second color on said 
paper. 

5. A printing press according to claim 4, wherein 
movable inking module is suspended along said press by 
a pivoting arm. 

6. A printing press according to claim 5, wherein said 
movable inking module is suspended along said press by 
a pivoting arm and configurable in three positions rela- 
tive to said press, including a first position with said 
auxiliary plate cylinder in circumferendal contact vnth 
said auxiliary bl^iket cylinder in said first mode of oper- 
ation, a second position with said auxiliary plate cylin- 
der in circumferential contact with said blMdcet cylin- 
der in said second mode of operation, and a third posi- 
tion with said movable inking module placed in a stor- 
age position. 

« « * * * 
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ABSTRACT 



A device for drying printed products in a printing ma- 
chine having a transport device for conveying printed 
products along a given path includes a radiation device 
located outside the printing machine for generating 
radiant energy, and a device for transmitting the radiant 
energy generated by the radiation device to a surface of 
the printed product, the transmitting device being dis- 
posed at least partly in the printing machine so as to 
direct the radiant energy simultaneously over a defined 
width of the surface of the printed product. 

14 Claims, 5 Drawing Sheets 
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DEVICE FOR DRYING PRINTED PRODUCTS IN A 
PRINTING MACHINE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a Continuation-In-Part of applica- 
tion Ser. No. 398,631, filed Aug. 25, 1989, now U.S. Pat. 
No. 4,992,506. issued on Feb, 12. 1991. 

The invention relates to a device for drying printed 
products in a printing machine and, more particularly, a 
printing machine having a transport device for convey- 
ing printed products. 

A device in which a laser light source generates a 
laser beam has become known heretofore from pub- 
lished Japanese Patent Application 59-133058. This 
laser beam is guided by a rotating polygonal mirror 
onto a printed product which is moved continuously 
underneath the laser beam. By means of this rotating 
polygonal mirror, the laser beam oscillates over the 
width of the printed product and effects a heating and, 
thereby, a drying of the printing ink which has been 
applied to the printed product. 

This heretofore known device has a disadvantage in 
that the laser beam heats the printed product only at a 
point. This demands a very high energy density because 
the point of impingement of the laser beam must be 
guided over the printed product at high speed in order 
to cover the entire area thereof. Moreover, a drive unit 
IS required for the polygonal mirror. 

A further disadvantage of the foregoing heretofore 
known device is that the radiation device must be 
placed as much as possible in the proximity of the 
freshly printed product i.e. in the printing machine 
itself, in order to avoid long beam paths. Because the 
radiation device produces a considerable amount of 
heat due to energy loss, undesired local heating, even of 
printing machine parts, occurs. Such local heating 
within the printing machine is detrimental to the opera- 
bility of the in-register bearings, on the one hand, and, 
presents the risk of register errors in the printed image 
caused by the thermal expansion of certain mechanical 
parts, on the other hand. 

Heretofore, attempts have been made, in fact, to pre- 
vent this heating of printing machine parts by placing 
the radiation device at a given distance from the di- 
rectly neighboring parts of the printing machine so that 
ventilation of the radiation device was possible. This 
requires a very large installation space, however. Espe- 
cially in the case of a printing machine, such additional 
bulky or large volume parts are very disadvantageous 
and disruptive because the installation space which is 
available is needed for other parts, e.g. sensors or ad- 
justing elements, and because all pans of the printing 
machine should be readily accessible from the outside. 

It is accordingly an object of the invention to provide 
a drying device of the foregoing general type which 
succeeds in eliminating negative influences exerted on 
the printing machine which are caused by dissipated 
heat from the radiation device and achieving ink drying 
as rapidly as possible by optimally utilizing the radiant 
energy. 

With the foregoing and other objects in view, there is 
provided, in accordance with the invention, a device for 
drying printed products in a printing machine having a 
transport device for conveying printed products along a 
given path, comprising a radiation device located out- 
side the printing machine for generating radiant energy, 
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and means for transmitting (he radiant energy generated 
by the radiation device to a surface of the printed prod- 
uct, the transmitting means being disposed at least 
partly in the printing machine so as to direct the radiant 
5 energy simultaneously over a defmed width of the sur- 
face of the printed product. 

An important advantage of the construction of the 
invention is consequently that unnecessary heating in 
the printing machine is avoided by placing the radiation 
device, which may be a laser beam source, for example, 
outside the printing machine. The laser beam is trans- 
mitted by suitable transmitting means having low en- 
ergy loss or dissipation. It is, furthermore, advantageous 
to have the radiation energy impinge simultaneously on 
the entire width of the surface of the printed product or 
on a linear part thereof. Thus, radiation energy does not 
impinge on the printed product point by point, but 
rather, a line at a time, which has a better drying effect 
2Q and results in a higher drying speed. 

In accordance with another feature of the invention, 
the transmitting means comprise a fiber-optics cable 
operatively connected to the radiation device for re- 
ceiving therefrom the radiant energy generated 
25 thereby. By means of optical fibers, it is possible to 
bridge great distances between a radiation device and 
the location where the radiation energy is used. If the 
fiber-optics cable is formed of a plurality of individual 
fibers, its end can be fanned out linearly i.e. the individ- 
30 ual optical fibers can be separated or split into one or 
more rows terminating just above the surface of the 
printed product. The width of such a row corresponds 
to the width of the surface to be dried. 
In accordance with a further feature of the invention. 
35 the transmitting means comprise at least one gas-filled 
tube operatively connected to the radiation device for 
receiving therefrom the radiant energy generated 
thereby. It is recommended that nitrogen be used for 
the gas filling or content. With such a tube it is also 
40 possible to realize very long guide paths. For generating 
a line of radiation energy, an optical beam splitter is 
provided at the end of the tube. 

In accordance with a further feature of the invention, 
the transmitting means comprise an elongated member 
having a substantially linear-shaped end facing in a 
direction towards the printed product and being locat- 
able above the surface of the printed product. 

In accordance with an added feature of the invention, 
the end of the elongated member facing towards the 
printed product has an optical beam splitter for direct- 
ing the radiant energy linearly onto the surface of the 
printed product. 
Ultraviolet (UV) inks presently employed in offset 
jj printing are cured by being exposed to ultraviolet light. 
When compared to solvent-containing inks, UV inks 
have the advantage that they are dried without unneces- 
sarily heating the printed products. It is. therefore, ex- 
pedient, in accordance with yet another feature of the 
^ invention, to provide a radiation device having means 
for generating radiation having a wavelength which lies 
within the ultraviolet range. 

In accordance with yet a further feature of the inven- 
tion, the gas-filled tube has an inner coating for reflect- 
65 ing radiant energy. The gas-filled tube may thus be 
provided with an inner coating which reflects ultravio- 
let light. Such an inner coating permits the tul>e to be 
arbitrarily placed in position just like an optical fiber or 
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fiber-optics cable. Deflecting mirrors and straight tube 
conduit or guidance are not required. 

In accordance with yet an additional feature of the 
mvention. wherein the printed product has an ink apph- 
cation thereon of varying structure, the device further 
comprises sensor means for determining the structure of 
ink application on the printed product, and a control 
device for receiving signals from the sensor means cor- 
responding to a determined structure of ink application 
on the printed product and varying the intensity of the 
radiant energy in accordance with the determined 
structure of ink application on the printed product. 

The entire device can be integrated into a control 
circuit for controlling the radiation energy which is to 
be supplied. Because the entire area of a printed product 
is very seldom printed on, the printed product having 
blank or non-image areas very often, it is advantageous 
not to have any radiation or radiant energy impinge on 
the non-image areas of the printed product or printed 
sheet. This means that radiant energy is fed only to 20 
those areas of the printed sheet which need it for drying 
the ink. The control device which controls the radiant 
energy is fed via sensors with the information on the 
inked and non-inked areas, respectively, of the printed 
product. The sensors are directed onto the printed sheet 25 
m the same manner, for example, as is the impingement 
hne of the radiation energy, and scan or determine the 
application of ink on this sheet. Signals generated by the 
sensors are fed to the control device which controls the 
intensity of the radiation energy by means of these sig- 
nals. 

Instead of such a sensor arrangement, in accordance 
with yet an added feature of the invention, the device is 
provided with electronic memory means wherein data 
regarding the structure of the ink application on the 
printed product are storable, the memory means being 
operatively connected to the control means for receiv- 
ing stored data therefrom and for controlling the inten- 
sity of the radiant energy in accordance with the stored 
data. By reading out the memory contents cyclically 
and feeding them to the control device, the radiation 
intensity and the switching of the radiation or radiant 
energy, respectively, are controlled in a similar manner. 

In accordance with a concomitant feature of the in- 
vention, the radiation device has means for generating 45 
radiant energy of varying wavelengths, and means for 
selecting radiant energy of a given wavelength to be 
generated thereby in accordance with at least one char- 
acteristic of an ink to be dried. An advantage thereof is 
that it is possible thereby to dry inks which become 50 
cured in difTerent ultraviolet wavelength ranges. Re- 
spective ultraviolet-wavelength ranges are selected 
depending upon the inks which are used, and the radia- 
tion device is activated by the respective wavelength. 

Other features which are considered as characteristic 55 
for the invention are set forth in the appended claims. 

Although the invention is illustrated and described 
herein as embodied in a device for drying printed prod- 
ucts in a printing machine, it is nevertheless not in- 
tended to be limited to the details shown, since various 60 
modifications and structural changes may be made 
therein without departing from the spirit of the inven- 
tion and within the scope and range of equivalents of 
the claims. 

The construction and method of operation of the 65 
invention however, together with additional objects 
and advantages thereof will be best understood from the 
following description of specific embodiments when 
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read in connection with the accompanying drawings, in 
which: 

FIG. 1 is a sheet-fed printing machine including a 
drying device according to the invention; 

FIG. 2 is a fragmentary perspective view of FIG. 1 
showing a fiber glass cable above a printed product 
which is to be dried; 

FIG. 3 is a perspective view of a second embodiment 
showing a plurality of fiber glass cables leading from a 
laser tube array to just above the printed product which 
is to be dried; 

FIG. 4 is a diagrammatic view of a computer and 
printing control unit configuration; 

FIG. 5 is diagrammatic top-plan view of a fiber- 
optics array with transversly slidable fiber-optics bun- 
dles; and 

FIG. 6 is a perspective view of the array of FIG. 5 
showing several fiber-optics bundles slidably disposed 
in an I-beam configuration. 

Referring now to the drawings and first, particularly, 
to FIG. 1 thereof, there is shown diagrammatically a 
sheet-fed offset printing machine having a sheet feeder 
2, four printing units 3, 4, 5 and 6 and a sheet delivery 7. 
An electric motor 9 serves as the drive 8 of the printing 
machine. Transfer drums 10, U and 12 are arranged 
between the individual printing units, and convey sheets 
from one printing unit to the next. Sheet transport is 
effected longitudinally along a transpon path repre- 
sented by the arrow 21 (FIG. 2). While a printed sheet 
19 is transponed by the transfer drums 10, 11 and 12, the 
printed side of the sheet 19 faces outwardly so that it is 
possible for the freshly printed surface to pass a drying 
device. An appropriate drying device is made up of 
several components of which a first component is a 
device for generating radiation energy such as a laser 
radiation device 13. Such a laser radiation device 13 
includes an electronic control unit 14 and a laser tube 
15. This laser radiation device 13 is known, for example, 
from the publication "Lambda Physik Laserstrahltech- 
nik" by Lambda Physik GmbH, Goltingen, Federal 
Republic of Germany. 

The laser beam which is generated by the laser tube 
15 is fed into a fiber-optics cable 16, 17 formed, for 
example, of a bundle of optical fibers constituting other 
components of the drying device. The entire laser radia- 
tion device 13 is accommodated in an appropriate hous- 
ing outside the printing machine 1. The fiber-optics 
cable 16, 17 is the only connection between the laser 
radiation device 13 and the printing machine 1. The 
ends of the fiber-optics cable 16 extend towards and 
close to the transfer drums 10, 11 and 12 of the individ- 
ual printing units 3, 4, 5 and 6 and terminate shortly 
above the outer cylindrical surfaces of these transfer 
drums 10, 11 and 12. The ends of the fiber-optics cable 
17 run to a chain delivery 18 which conveys the printed 
sheets to the sheet delivery 7. Thereafter, both sides of 
the printed sheets are dried in the region of the chain 
delivery. Moreover, the ink. and/or varnish coating 
applied by the printing unit 6 are dried. 

An embodiment of the end of a fiber-optics cable 16 
is shown in detail in FIG. 2. The printed sheet 19 on the 
transfer drum 12 is held fast at its leading end by grip- 
pers 20 and conveyed longitudinally along the transport 
path 21. The end of the fiber-optics cable 16 is attached 
to a traverse or cross-bar 22 located above the transfer 
drum 12 and suitably secured to non-illustrated side 
frames of the printing machine. As is apparent from 
FIG. 2, the fiber-optics cable 16 is split up i.e. the indi- 
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vidual fibers of the cable are arranged so that they form units. A dichroic beam splitter is a type of mirror which 

a hne extending transversely to the transport direction transmits a certain wave length of the light spectrum 

of the sheet 19. The laser beam emerging from the ends while reflecting all other wave lengths, 

of the fiber-optics cable 16 strikes the sheet surface As illustrated in FIG. 4, the control operation is per- 

almost vertically. 5 formed in the following manner: 

Given a sufficient number of individual optical fibers, The signals from the ink sensors are fed to a compui- 

il is also possible to arrange several rows of optical ing device or computor 26, In an alternative embodi- 

fibers one behind the other. A longer exposure of the ment of the invention, these data may be determined in 

sheet to radiation during its transport movement results an off-line pre-measurement, i.e. outside the printing 
therefrom and thus ensures reliable curing of the ink at 10 machine and then stored in a memory unit 29 associated 

very high transport speeds. with the computer 26. Such memory means 29 may be 

Instead of a single laser tube 15. as shown in FIG. 1, in the form of a magnetic or optical digital storage 

it is also possible to arrange several laser tubes in a laser medium, such as a computer disk, digital tape, a laser 

tube array. This feature is illustrated in FIG. 3. Each of disk, etc. In addition to the ink signal information com- 

the lasers is capable of generating a laser beam of a 15 ing from the sensors 24, the computer 26 receives infor- 

given wavelength. The laser beams of varying wave- mation regarding the angular position and the rotational 

lengths are fed to the individual printing units via a spHsed of the transfer drum. This information is obtained 

plurality of fiber-optics cables. Due to this multiple through an angular position detector 27 and a tacho- 

laser, each printed ink is cured optimally in accordance alternator 28. The detector 2 and the alternator 28 are 

with its absorption behavior and its curing properties. 20 usually connected to the axle of the transfer drum 12. 

It is further shown in FIG. 3 that the radiation device The exact moment for switching on or turning off the 

in the form of a laser tube array is disposed outside the radiation device is computed from the known distance 

printing machine at a distance from the transfer drum (x) between the line formed by the optical fibers and the 

12, This avoids unnecessary and undesirable heating of ink sensors 24, together with the angular position and 

the printing machine in the region of the printing cylin- 25 the angular speed of the drum 12. The result of this 

ders. A fiber-optics bundle is split open and arranged in computation is fed to a control unit for the ignition 

such a manner just above the freshly printed product 19 electrodes 25, which stan and stop the laser action. A 

that a certain zone on the sheet is evenly irradiated and, further control supersedes the radiation control, namely 

accordingly, dried. Upstream of the fiber-optics cables a contrast sensor or paper sensor 32 prohibits the lasers 

16, as seen in the rotational direction of the transfer 30 from being started when no printed product 19 is pres- 

drum 12 and in the transport direction 21 of the sheet, ent and ready to be dried, such as when the paper run is 

there are disposed ink sensors 24. interrupted by the printing machine. 

The sensors 24 obtain information regarding the ink In summary, a plurality of fiber-optics bundles effect 

surface distribution on the sheet along a scanned zone. a drying of the ink by zones. The drying within the 

The sensor means or sensors 24 may be in the form of 35 zones is controlled by the on and off time of the corre- 

dcnsitometers as they are widely used, for example, in sponding radiation device in the radiation array 15, 

the CPC 2 and CPC 3 systems of Heidelberger Druck- Such drying is optimized with respect to the ink appli- 

maschinen AG. A non-illustrated computer connected cation in the zone. 

to the electronic control unit 14 or which may be inte- A further embodiment of the invention is shown in 

grated in the control unit 14 then makes a simple com- 40 FIGS. 5 and 6. While in the afore-described cmbodi- 

putation. The information values involved are the spac- ment the laser radiation is either turned on or off, this 

ing (x) between the ink sensors 24 and the line formed further embodiment provides for a variation of the in- 

by the optical fibers held by the transverse bar 22, the tensity of the irradiation distribution. The fiber-optics 

rotational speed (o)) of the transfer drum 12 and the bundles are distributed among the zones in accordance 

measurement values supplied by the ink sensors. The 45 with certain requirements. The number of fiber bundles 

resulting computational values control the exact on and as shown in FIG. 5 is two per zone. They may be 

ofi* times of the individual laser tubes, which are started moved along I-bars 31, which are disposed transversly 

by means of a corresponding starting or ignition elec- to the direction of paper movement. In this embodiment 

trode 25. This afore-described configuration leads to an only one laser is necessary, which means that the radia- 

optimized synchronization of the drying in accordance 50 tion cannot be controlled in a zone-by-zone manner, 

with the respective ink application. The fiber-optics bundles may be moved transversely to 

In order for the ink sensors 24 to be particularly re- the direction of paper movement, i.e. from one zone to 
sponsive to the specific ink to be dried in the respective another. Accordingly, if a large amount of ink is de- 
printing unit, they can be adjusted by means of color tected in a certain zone, a higher number of fiber bun- 
filters. This avoids a double irradiation of the printed 55 dies is moved to that zone prior to the printing opera- 
product. The wave length of the radiation generated by tion. Conversely, if a zone shows only a small amount of 
the radiation device 15 may be further varied with a ink, then the bundles are moved away from that zone, 
corresponding choice of filler gas for the laser tube. In Data regarding ink surface amount per zone are deter- 
other words, the wave length of the lasers can be opti- mined by a printing plate scanner, and the information is 
mized with respect to the ink to be dried in the rcspec- 60 fed to a control unit 30, which effects a correspondingly 
tive printing units. The wave length of the laser may be optimal distribution of the fiber bundles among the 
adjusted, for instance, by changing the laser gas. For zones. Again, a contrast sensor detects whether or not 
instance, the above-mentioned reference Lambda paper is present in the device, so that the device is only 
Lasertechnik provides detailed instructions regarding active, while paper is present in the printing machine, 
wavelength and laser gas requirements. 65 It is also possible to apply a so-called ultraviolet cx- 

Furthermore, it is possible to utilize so-called di- cimer laser for generating a laser beam. With such ultra- 

chroic beam splitters in order to supply radiant energies violet radiation devices, excimers are formed by electric 

with optimum wave lengths to the respective printing discharge under specific discharging conditions. Excim- 
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crs are molecular complexes e.g. Xei, which emit ultra- 
violet radiation when disintegrating. In this case, an 
ultraviolet radiation device which operates within a 
specific wavelength range ensuring optimum drying 
can be utilized for each desired application. 
I claim: 

1. Device for drying printed products in a printing 
machine having a transport device for conveying 
printed products along a given path, comprising a radia- 
tion device located outside the printing machine for 
generating radiant energy, and means for transmitting 
the radiant energy generated by the radiation device to 
a surface of the printed product, said transmitting means 
being disposed at least panly in the printing machine so 
as to direct the radiant energy simultaneously over a 
defined width of said surface of the printed product, 
said transmitting means comprising an elongated mem- 
ber having a substantially hnear-shaped body with a 
fiber-optics cable having a multiplicity of optical fibers 
with ends thereof facing in a direction towards the 
printed product and being locatable above the surface 
of the printed product, and a transverse bar for arrang- 
ing said ends of said optical fibers substantially along a 
line for directing the radiant energy linearly onto the 
surface of the printed product, 

2. Device for drying printed products having an ink 
application thereon of varying structure in a printing 
machine having a transport device for conveying 
printed products along a given path, comprising a radia- 
tion device located outside the printing machine for 30 
generating radiant energy, and means for transmitting 
the radiant energy generated by the radiation device to 

a surface of the printed product, said transmitting means 
being disposed at least partly in the printing machine so 
as to direct the radiant energy simultaneously over a 
defined width of said surface of the printed product, 
said transmitting means comprising an elongated mem- 
ber having a substantially linear-shaped body with a 
fiber-optics cable having a multiplicity of optical fibers 
with ends thereof facing in a direction towards the 40 
printed product and being locatable above the surface 
of the printed product, sensor means for determining 
the structure of ink application on the printed product, 
and a control device for receiving signals from said 
sensor means corresponding to a determined structure 45 
of ink application on the printed product and varying 
the intensity of the radiant energy in accordance with 
the determined structure of ink application on the 
printed product. 

3. Device according to claim 2, including electronic 
memory means wherein data regarding the structure of 
the ink application on the printed product are storable, 
said memory means being operatively connected to said 
control means for receiving stored data therefrom and 
for controlling the intensity of the radiant energy in 
accordance with said stored data. 

4. Device according to claim 2, wherein said radia- 
tion device has means for generating radiant energy of 
varying wavelengths, and means for selecting radiant 
energy of a given wavelength to be generated thereby 60 
in accordance with at least one characteristic of an ink 

to be dried. 

5. Device according to claim 2, wherein said sensor 
means are for determining the structure of ink applica- 
tion on the printed product by zones thereof and 
wherein said control device including means for vary- 
ing the intensity of the radiant energy on zones of the 
printed product in accordance with the determined ink 
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application structure on the zones of the printed prod- 
uct. 

6. Device according to claim 5, wherein said sensor 
means are in the form of a printing plate scanner, and 
wherein said intensity varying means are in the form of 
a control unit for distributing said optical fibers among 
the zones for varying the intensity of radiant energy to 
the zones. 

7. Device according to claim 2, wherein sard trans- 
mitting means further include a gas-filled tube opera- 
tively connected between said radiation device and said 
optical fibers for transmitting the radiant energy from 
said radiation device to said optical fibers. 

8. Device according to claim 2, including a contrast 
sensor for sensing the presence of printed product in the 
drying device and for causing said control device to 
turn on said radiation device only when printed product 
is present. 

9. Device for drying printed products in a printing 
machine having a transport device for conveying 
printed products along a given path, comprising a radia- 
tion device located outside the printing machine for 
generating radiant energy, and means for transmitting 
the radiant energy generated by the radiation device to 
a surface of the printed product, said transmitting means 
being disposed at least partly in the printing machine so 
as to direct the radiant energy simultaneously over a 
defined width of said surface of the printed product, 
said transmitting means comprising an elongated mem- 
ber having a substantially linear-shaped body with at 
least one gas-filled tube operatively connected to said 
radiation device for receiving therefrom the radiant 
energy generated thereby, said gas filled tube having an 
end. and fiber optics means connected to said end of 
said gas-filled tube facing in a direction towards the 
printed product and being locatable above the surface 
of the printed product for transmitted the radiant en- 
ergy from said end of said gas-filled tube to the printed 
product. 

10. Device according to claim 9 wherein said radia- 
tion device has means for generating a laser beam hav- 
ing a wavelength within the ultraviolet range. 

11. Device according to claim 9 wherein said gas- 
filled tube has an inner coating for reflecting radiant 
energy. 

12. Device according to claim 9, wherein the printed 
product has an ink application thereon of varying struc- 
ture, and further comprising sensor means for determin- 
ing the structure of ink application on the printed prod- 
uct, and a control device for receiving signals from said 
sensor means corresponding to a determined structure 
of ink application on the printed product and varying 
the intensity of the radiant energy in accordance with 
the determined structure of ink application on the 
printed product. ( 

13. Device according to claim 12, including elec- 
tronic memory means wherein data regarding the struc- 
ture of the ink application on the printed product are 
storable. said memory means being operatively con- 
nected to said control means for receiving stored data 
therefrom and for controlling the intensity of the radi- 
ant energy in accordance with said stored data. 

14. Device according to claim 9, wherein said radia- 
tion device has means for generating radiant energy of 
varying wavelengths, and means for selecting radiant 
energy of a given wavelength to be generated thereby 
in accordance with at least one characteristic of an ink 
to be dried. 
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[57] ABSTRACT 

A liquid coating apparatus capable of applying a liquid 
coating fluid to a workpiece traveling over a press cyl- 
inder rotatably mounted in a printing press is provided. 
The coating apparatus includes an applicator means 
which communicates with the press cylinder to form a 
nip ate when the coating apparatus is in a operative 
position. The applicator means transfers the liquid coat- 
ing fluid from the coating apparatus to a workpiece that 
has been caused to travel through the nip site. The 
applicator means includes an endless coating plate belt 
driveably mounted upon two support rollers, tbercb>' 
affording commimication of the endless coating plate 
belt with a press cylinder which has limited access to its 
surface. 

16 Claims, 4 Drawing Sheets 
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travels over the surface of a press cylinder rotating 
LIQUID COATING APPARATUS FOR USE IN . within the press. The present invention is especially 
CONJUNCTION WITH PRINTING PRESSES advantageous when attempting to apply coating fluid to 
WHERE ACCESS OF THE COATING APPARATUS a workpiece traveling upon a press cylinder having 
TO THE PRESS CYLINDERS IS RESTRICTED 5 restricted access to its surface. 

The coating apparatus of the present invention in- 
BACKGROUND OF THE INVENTION eludes a driveable support means capable of supporting 

1. Field of the Invention ^ aidless coating plate belt which functions to transfer 
The present invention relates to the printing industry liquid coating fluid from the coating apparatus to the 

and in particular to coating apparatus used in conjunc- workpiece. The coating plate belt is both supported and 

tion with printing presses for the application of liquid driven by the driveable support means. The coating 

coating fluid to the surface of a workpiece. In particu- apparatus also includes means for driving the driveable 
lar, the present invention relates to coating apparatus, support means such that the coating plate belt is caused 

which apply a liquid coating fluid to a workpiece while to be driven about the support means. A supply means 

the workpiece travels over a press cylinder rotating in a is included to supply the liquid coating fluid to the belt 

printing press. More particularly, the present invention while a metering means is employed to meter the supply 

relates to coating apparatus for applying a liquid coat- of liquid coating fluid being supplied to the belt, 

ing fluid to a workpiece on a press cylinder where ac- For a better understanding of the present invention, 

cess to the surface ofthe cylinder is restricted due to the together with other and further objects, reference is 
orientation of adjacent cylinders operating in the print- ^ made to the following description, taken together with 

mg press. the accompanying drawings and its scope will be 

2. Description of the Prior Art pointed out in the appended claims. 

In many situations in the printing industry, it is desir- 
able to apply a liquid coating fluid to the surface of a BRIEF DESCRIPTION OF THE DRAWINGS 
workpiece as it travels through a printing press. In 25 piG. 1 is a side elevational view of the coating appa- 
order to achieve this objective, it is necessary to posi- present invention shown in communication 
tion a coating apparatus in sufficient proximity to the ^^j^ ^ sheet-fed printing press. 

printing press so that the applicator means of the coat- pjQ 2 is a side elevational view of the coating appa- 
ing apparatus can contact the workpiece and apply the ^^^^ j ^1^^^^^^ ^^^^^ is sh^^ 

coating fluid as the workpiece moves over one of the 30 ^ ^.^^^^^^ ^ ^^^^^^ driveable 
press cylmders. Once the applicator means comes m support means 

contact with the press cylinder, a "mp" is formed nO. 3 is a side elevational view of the coating appa- 
through which the workpiece can travel. ^ ^ ^ ^ ^ ^y^^^ ^ site 

n the prmtmg mdustry, there are several types of ^ ^ ^ ^ 

printmg presses havmg press cylmders which are on- 35 P'^^^"* ociwccu wuauuK & 

ented within the press frame in such a manner that ^^^L , . , . , 

access to their s Jace is limited. Consequently, prob- f^s^phm view of the cx)atog p^te^^^ 

lems have arisen when artisans have attempted to posi- P^^"* ^Y^^?^ ^^'^"^ 
tion a coating apparatus within sufficient proximity to , , f^^'^^^ 7^^*^ elevauonal view ofthe coatmg plate 
the printing press so that the applicator means of the 40 ^* 

coating apparatus can form a "nip" with a particular DETAILED DESCRIPTION OF THE 

press cylinder in the press, PREFERRED EMBODIMENT OF THE 

These problems are mostly due to spacial constraints INVENTION 
imposed by other press cylinders which are adjacent to , ^ ^ ^ x. ^ . r 

the particular press cylinder sought to be contacted. 45 Refemng to FIGS. 1-4, the preferred embodiment of 
For example, m one commercially available printing a coating apparatus 10 of the present mvention is pro- 
press (manufactured by the Komori Corporation, To- vided. Referring to FIG. 1, the coatmg apparato 10 is 
kyo, Japan), the impression cylinder is positioned be- shown positioned adjacent to a prmtmg press 14. The 
tween a blanket cylinder and a delivery or transfer printing press 14 includes a prmtmg press cyhnder 16 
cylinder in a configuration that severely restricts access 50 which is typically either a blanket or an mipression 
to the surface ofthe impression cylinder. Consequently, cylinder. Press cylinder 16 has limited access to its sur- 
existing coating asscmbUes cannot be used with such face due to adjacent press cylinders 18 and 20. 
presses where contact with the impression cylinder is Retraction means 22 b provided for moving the coat- 
desired since the diameter of the applicator roller of ing apparatus into and out of an adjommg relationship 
these assembUes is too large to clear the space between 55 with press cylinder 22 at nip site 24. In the operative 
the blanket cylinder and the delivery or transfer cylin- position, the coating apparatus forms a "nip" with press 
(jgj. cylinder 16 througji which a workpiece 26 may pass. 

It is therefore an object of the present invention to Coating apparatus 10 includes an endless coating 
provide for a coating apparatus which can be used in plate belt 28 which is supported by and trained about a 
conjunction with a printing press to apply a liquid coat- 60 first roller 30 and a second roller 32, botii mounted for 
ing fluid to a workpiece traveling on a press cylinder rotation within coating apparatus frame 33. 
having restricted access to its surface. The coating belt ,28 delivers liquid coating fluid to 

workpiece 26 as the workpiece travels through nip site 
SUMMARY OF THE INVENTION ^4 mounted about cylinder 16. Coating fountain 34 

The present invention is a liquid coating apparatus 65 supplies liquid coating fluid to anilox roller 36 which, in 
operable in conjunction with either a sheet-fed or a . turn, transfers the coating fluid from the fountain to 
web-fed printing press and is capable of applying a coating belt 28. Doctor blades 38 and 40 are coupled to 
liquid coating fliiid to a workpiece while the workpiece coating fountain 34 to meter the supply of coating fluid 
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transferred to coating belt 28 via anilox roller 36. The 1-4 includes structure for operation in conjunction with 
liquid coating supply means can be of any suitable type the latter. 

known in the art. Additionally, other methods known in In particular, pressure roller 30 includes a notch or 
the art for transferring and metering the coating supply recessed area 46 formed or cut into its surface as shown 
to be received by coating belt 28 could alternatively be 5 in FIGS. 1-3. Recessed area 46 should have sufficient 
employed. The combination of an anilox roller and a dimensions to accommodate the height of gripper 48 
doctor blade is merely exemplary of one such approach. and gripper 50 as they pass through the nip site 24. 

As previously mentioned, a first roller 30 and a sec- In sheet-fed printing presses, individual workpieces 
ond roller 32 provide support for coating plate belt 28. travel through the press, one sheet at a time. Conse- 
Roller 30 is referred to as a pressure roller since it pro- 10 quently, press cylinders employed in these presses have 
vides the coating plate belt 28 with support at nip site "grippers" positioned at various points along their sur- 
24, thereby affording sufficient '*back pressure** against faces in order to transfer and guide the individual sheets 
workpiece 26 as it moves through the nip. Roller 32 is. from cylinder to cylinder. Generally, grippers function 
referred to as a transfer roller since it provides the coat- by grabbing and retaining the leading edge of an indi- 
ing belt with support at the point where the coating belt 15 vidual sheet until the sheet is subsequently passed to an 
receives coating fluid that has been transferred by ani- adjacent cylinder. Each gripper has a series of finger- 
lox roller 36. like projections extending outwardly &om and posi- 

Coating plate belt 28 is trained around the pressure tioned longitudinally along the body of the gripper to 
and transfer rollers for movement about the rollers. At perform the "grabbing" and "retaining" function, 
least one of the rollers is driveably coupled to a motor 20 A gripper is typically positioned in a cylinder gap or 
or some other drive means. In the preferred embodi- trough so that it does not create an obstruction when 
ment of the present invention, transfer roUer 32 is drive- the cylinder rotates the gripper into contact with an 
ably coupled to motor 42 by way of drive train belt 44 adjacent cylinder. For example, in FIGS. 1-3, grippers 
enabling transfer roller 32 to undergo rotation upon 48 and 50 are shown residing in cylinder gaps 52 and 54, 
activation of motor 42. Coating belt 28 is driveably 25 respectively. Although most of the gripper body resides 
coupled to transfer roller 32 such that rotation of the in the recessed cylinder gap, a portion of the gripper 
roller drives the coating belt about both pressure roUer fingers extending from each gripper must protrude 
£730 and transfer roller 32. slightly above the surface of the cylinder on which the 

7^ In the preferred embodiment of the present invention, gripper is positioned in order to effectively "grab** the 
f^pressure roller 30 is not coupled to drive train belt 44, 30 leadmg edge of the sheet. Consequently, there must be 
iM>ut rather rotates via a drive coupling (not shown) with a notch or recessed area residing somewhere along a 
f^ating plate belt 28. This drive coupling can be of any portion of the surface of any cylinder which abuts an- 
I fsuitable type known in the art. For example, FIG. 4 other cylinder having a gripper. This notch or .recessed 
shows coating plate belt 28 having track holes 45. These area must be of sufficient depth to accommodate that 
;:track holes communicate with, sprocket assemblies (not 35 portion of the gripper protruding above the surface of 
T^bshown) on rollers 30 and 32. the cylinder on which it resides 

Referring to FIGS. 1-4, transfer roller 32 undergoes Generally, impression and transfer cylinders of sheet- 
„ rotation via drive train belt 44. A sprocket assembly fed printing presses are equipped with grippers while 
Ljinot shown) coupled to transfer roller 32 rotates engag- any blanket and/or other cylinders which abut impres- 
^-ing track holes 45 on coating plate belt 28, thereby 40 sion or other cylinders having grippers include recessed 
Clmparting moveroent^to the coating belt. Consequently, areas in their surfaces to accommodate the grippers. 
pcoating plate belt 28 undergoes movement and imparts- Referring to FIGS. 1-3, coating plate belt 28 is 
^[rotation to pressure roller 30 upon communication of shown passing between pressure roller 30 and press 
track holes 45 with a sprocket assembly (not shown) cylinder 16 in order to transfer the liquid coating fluid 
L'Jcoupled to roller 30. Alternatively, drive train belt 44 45 to workpiece 26 as it passes through the nip site 24. 
^::^^can be driveably coupled to pressure roller 30, leaving Referring briefly to FIG. 4, coating plate belt 28 in- 
transfer roller 32 to undergo rotation via movement of eludes gripper slots 56 formed through the thickness of 
coating belt 28. the belt and positioned across the width of the belt. 

Another drive train configuration (not shown) can When coating belt 28 is initially mounted about rollers 
also be employed utilizing an auxiliary drive coupling 50 30 and 32, it should be oriented so as to align the gripper 
between transfer roller 32 and pressure roller 30. In this slots 56 over the recessed area 46 of the pressure roller 
configuration, drive train belt 44 is operadvely coupled 30. 

to one of the rollers at one side while the auxiliary drive Furthermore, the orientation of the coating plate belt 
coupling is coupled to the other side. The auxiliary about rollers 30 and 32 should be such that die gripper 
drive coupling is also coupled to the other roller, 55 slots 56 are aligned over recessed area 46 at a prese- 
thereby imparting rotation to the other roller and allevi- lected angular rotational position of pressure roller 30. 
ating drive stress on the coating plate belt 28. .More particularly, gripper slots 56 should pass through 

In the preferred embodiment of the present invention, nip site 24 simultaneously and in alignment with re- 
the rollers of the coating apparatus are driven by an cessed area 46 so as to accommodate the height of grip- 
independent drive means, such as motor 42. Altema- 60 pers 48 and 50. Consequently, gripper slots 56 should be 
tively, the rollers of the coating apparatus could be of sufficient number and should have dimensions for 
driven by a positive coupling to the printing press drive accommodating the gripper-fingers (not shown) of grip- 
train, thereby avoiding the need for an independent pers 48 and 50. InsufQcient slot size or misalignment of 
motor assembly. the slots and recessed area 46 may damage the coating 

Although the present invention is capable of applying 65 plate belt or the grippers. 
liquid coating fluid to a workpiece traveling over a In addition to providing for an alignment of gripper 
press cylinder in either a web-fed or an individual sheet- slots 56 with recessed area 46 on pressure roller 30 in 
fed press, the preferred embodiment shown in FIGS. order to accommodate any grippers which may be pres- 
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ent on press cylinder 16, coating plate belt 28 must be circumferential measurement of press cylinder 16. By 

sized in accordance with the press cylinder to which it way of illustration, if pressure roller 30 has a circumfer- 

abuts to form a nip when the coating apparatus is being ential measurement equivalent to the circumferential 

used in conjunction with a sheet-fed press or during measurement of press cylinder 16, pressure roller 30 

spot-coating operations performed on either a sheet-fed 5 would require a number of recessed areas on its surface 

or web-fed press. equal to the number of grippers on press cylinder 16. 

For example, in a sheet-fed printing press, individual Furthermore, each of the recessed areas must be of 

sheets are transferred from press cylinder to press cylin- sufficient depth to accommodate that portion of each 

der as they move through the press. As previously men- gripper finger which extends from the body of each 

tioned, these individual sheets or workpieces are often 10 gripper and protrudes above the press cylinder surface, 

retained on the surface of these cylinders by grippers Such a situation would be impossible however, due to 

which grab the leading edge of the workpiece. The the presence of press cylinders 18 and 20, which se- 

number of sheets that can be retained on the surface of verely limit accessibility to the surface of press cylinder 

any one cylinder at any one instant in time depends 16. Consequently, the circumferential measurement of 

upon the number of grippers available on the cylinder, 15 pressure roller 30 cannot be equivalent to the circumfer- 

the circumferential diameter available on the cylinder ential measurement of press cylinder 16, but rather must 

surface against which the sheets are supported and the be sufficiently reduced in order to access the cylinder 

length of the individual sheets. Cylinder gaps recessed surface. 

in the surface of these cylinders for housing the grippers Since pressure roller 30 wiU have a smaller circumfer- 

do not provide for a supporting surface against which a 20 ential measurement than press cylinder 16, it will rotate 

workpiece can rest and consequently result in what is a number of times for every single rotation of press 

referred to as "dead space" on the cylinder surface. cylinder 16 in order to maintain the same surface speed. 

For example, the area of a press cylinder surface If press cylinder 16 has grippers present on its surface, 

between the trailing edge of one workpiece and the pressure roUer 30 will have to have a circumferential 

leading edge of another workpiece would constitute 25 measurement which is an inverse multiple of the cir- 

"dead space". Obviously, in coating operations where cumferential measurement of press cylinder 16 in order 

the coating apparatus is contacting a press cylinder to to have recessed area 46 pr^cnt at nip site 24 when a 

deliver coating fluid to a workpiece, it would be unde- gripper passes through the nip. 

sirable to have the coating plate belt deliver coating In a typical coating apparatus used in conjunction 

fluid to the nip when there is no workpiece present to 30 with a sheet-fed printing press, an applicator roller on 

receive the coating fluid. , the coater transfers the coating fluid to the printing 

Consequently, when the coating apparatus of the press. In particular, the applicator roller either transfers 

present invention is used in conjunction with a sheet-fed the coating fluid directly to the workpiece as it moves 

printing press or in spot coating operations, the coating through the nip site created between a printing press 

plate belt must be sized in order to acconunodate indi- 35 cylinder and the coating apparatus applicator roller or 

vidual sheet length as well as individual sheet width. the applicator roller transfers the coating fluid to a 

Additionally, the belt length must also include "no blanket cylinder which, in turn, applies the coating fluid 

print" areas where coating fluid is absent from the belt. to the workpiece. 

These "no print" areas must be coordinated with "dead In either situation, the applicator roller will repeat- 
space" present on the press cylinder. 40 edly apply coating fluid directly or indirectly to individ- 

Accordingly. the length of the coating plate belt of ual worksheets as they pass through the nip. Conse- 

the present invention is either equivalent to or an in- quently, the applicator roller must have a drcumferen- 
verse multiple of the circumferential measurement of tial measurement at least equivalent to sheet length in 

the press cylinder to which it abuts. For example, in the order to ensure unage repeatability. Furthermore, the 

preferred embodiment ofthe present invention, coating 45 circumferential measurement of the applicator roller 

plate belt 28 has a length which is one half the circum- must actually be greater than the individual sheet length 

ferential measurement of press cylinder 16. Conse- so that the "dead space" present on the press cylinder 

quently, for every complete rotation of press cylinder surface between the trailing edge of one sheet and the 

16, coating belt 28 makes two complete revolutions leading edge of the next sheet does not receive any 

around rollers 30 and 32. 50 coating fluid. 

Alternatively, in overall coating or full-coverage Due to the spacial constramts present m many print- 
coating operations performed on a web-fed press, a ing press arrangements, a coating apparatus having an 
continuous web of material receives a uniform, unbro- applicator roller conforming to even these minimal 
ken application of coating fluid. Consequently, if the circumferential measurement parameters has a diameter 

present invention were to be employed in such a proce- 55 which precludes it from abutting the desired press cyl- 

dure, considerations regarding belt length and the stra- inder within the printing press in order to deliver a 

tcgic positioning of "no print" regions along the length liquid coating fluid to a workpiece traveling thereon, 

ofthe belt would be of minor concern. Consequently, in the preferred embodiment of the 

Referring to FIG. 1, workpiece 26 is shown with its present invention, the coating plate belt 28 should be of 

leading edge held in position at nip site 24 by gripper 48. 60 sufficient length to accommodate a coating surface 

Recessed area 46 is present at the nip site to acconmio- equivalent to the individual sheet length of workpiece 
date the portion of gripper 48 which extends above the 26 plus any additional length needed to provide for a 

surface of press cylinder 16. As previously mentioned, it "no print" region corresponding to the "dead space" on 

is necessary to have the recessed area 46 positioned in the press cylinder. 

the nip site simultaneously with the gripper m order to 65 In short, the length of coating plate belt 28 should be 

prevent damage to the equipment. proportional to the circumferential measurement of 
Additionally, the circumferential measurement of press cylinder 16. As previously mentioned, these con- 
pressure roller 30 must be an mverse multiple of the siderations apply when the present invention is being 
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used in conjunction with a sheet-fed press or b a spot cylinder 16 will be present at the nip to meet the re- 
coating procedure done on either a sheet-fed or web-fed cessed area. In the other two passes through the nip site, 
press. For spot coating procedures performed on a web- no gripper will be present to meet the recessed area, 
fed press, the belt length must be sized so as to incorpo- however, the filler piece on the backside of the coating 
rate "no print" regions despite the fact that no grippers 5 belt will move into recessed area to provide back pres- 
or cylinder gaps are present. In contrast, overall coating sure for the coating belt which is simultaneously deliv- 
procedures performed on a web-fed press do not require ering coating fluid to the workpiece in the nip. 
that the length of the coating plate belt be sized to ac- Since the filler piece 58 is affixed to the backside of 
count for the presence of "no print" regions since the coating plate belt 28, its presence must be accommo- 
coating fluid is continuously being applied. 10 dated on transfer roller 32 as well. Consequently, trans- 

The diameter of pressure roller 30 should be suffi- fer roller 32 has a secondary recessed area 60 on its 
dently reduced so as to afford clearance between press surface. Secondary recessed area 60 also has dimensions 
cylinders 18 and 20 while providing for contact of the which approximate the dimensions of filler piece 58 so 
coating belt with press cylinder 16. As previously men- as to accommodate the presence of the filler piece when 
tioned, the circumferential measurement of pressure IS it contacts the roller surface. 

roUer 30 should be an inverse multiple of the circumfer- Referring to FIG. 4, coating plate belt 28 is shown in 
ential measurement of press cylinder 16 in order to a plan view from the backside of the belt. The coating 
ensure that the recessed area 46 is always present at the plate belt includes splicing patterns 62 and 64 which 
nip site whenever a gnppfer on press cylinder 16 passes consists of cooperating meclumical segments which can , 
through the nip. 20 interlock with one another in order to position the belt 

In the preferred embodiment of the present invention. about rollers 30 and 32. The coating plate belt includes 
pressure roller 30 has, for example, a circumferential printing region 66 and no print region 68. Printing re- 
measurement which is { the circumferential measure- gion 66 is available for delivering coating fluid to a 
mentofpress cylinder 16. Consequently, for every com- workpiece as it passes through the nip site. Accord- 
plete rotation of press cylinder 16, pressure roller 30 25 ingly, coating plate belt 28 must be oriented about rol- 
makes four complete revolutions. Furthermore, re- lers 30 and 32 in such a fashion as to coordinate the 
cessed area 46 passes through nip site 24 four times, passage of printing region 66 through the nip site with 
twice for every passage of a gripper through the nip. As those areas on the surface of press cylinder 16 which do 
" ~Ia result, recessed area 46 only accommodates a gripper not constitute "dead space". No print region 68 mcludes 
^"^at nip site 24 during every other passage through the 30 gripper slots 56. This region of coating plate belt 28 
l~yp. must similarly be coordinated with the surface of press 

For example, referring to FIGS. 2 and 3, recessed cylinder 16, however, it should be coordinated so as to 
i f^ea 46 is shown in a position just prior to entering nip pass throug^i the nip site simultaneously with the "dead 
j" >ite 24. Referring in particular to FIG. 2, grippers 48 space" (not shown) present on press cylinder 16. 
""^knd 50 are shown in their respective positions approxi- 35 The coating plate belt of the present invention is 
: finiately 90* away from the nip site. mterchangeable with^ other coating belts dependmg 

C : As previously explained, coating plate belt 28 must be upon the coating operation to be performed. In overall 
" of a length proportional to the circumferential measure- coating operations where the workpiece receives full 
'-^ment of press cylinder 16 and pressure roller 30 must be coverage of the coating fluid, the coating plate belt need 
Can inverse multiple of the circumferential measurement 40 only be changed depending upon the dimensions of the 
■riof press cylinder 16. Consequentiy, the length of coat- workpiece to be covered or the type of coating fluid to 
I^ing plate belt 28 will be proportional to the circumferen- be applied. In spot coating operations, however, the 
^^tial measurement of pressure roller 30, by necessity. coatmg plate belt should obviously be changed in ac- 
W This relationship is important. During every other cordance with designated areas on the workpiece 
^passage of recessed area 46 through nip site 24, coating 45 which are to receive the coating fluid, 
r .plate belt 28 is applying coating fluid to workpiece 26, In operation, anilox roller 36 picks up coating fluid 
^" as seen in FIG. 3, In order for the coating fluid to be from coating fountain 34. Doctor blades 38 and 40 
uniformly applied to the surface of the workpiece, pres- meter the supply of coating fluid on the anilox roller 
sure roller 30 must apply sufficient back pressure to before the fluid is transferred to coating plate belt 28. 
coating belt 28 at nip site 24. 50 Anilox roller 36 subsequentiy transfers the metered 

In order to mainfAt" this back pressure on the coating supply of coating fluid to coating plate belt 28 which is 
belt at the nip site during every other passage of re- driven about rollers 30 and 32. Referring to FIG. 1, a 
cessed area 46 through the nip, a filler piece or strip 58 workpiece 26; is shown partially positioned on press 
is mounted across the width of the coating belt as seen cylinder 16 with its leading edge held by gripper 48. 
in FIG. 4. The'filler piece is mounted on the backside of 55 Recessed area 46 is present to accommodate gripper 48 
the coating belt which contacts rollers 30 and 32. Filler and the no print region 68 (not shown) of the belt is 
piece 58 should have dimensions approximating the present in nip site 24 to correspond with the presence of 
dimensions of recessed area 46 so as to cooperatively "dead space" (not shown) on press cylinder 16. Filler 
mate with the recess. Similarly, recessed area 46 should piece 58 is shown positioned in contact with transfer 
have dimensions which can accommodate filler piece 60 roUer 32 and residing in secondary recessed area 60. 
58. As the workpiece moves through the nip, printing 

As previously explained with respect to the preferred region 66 (not shown) of plate coating belt 28 applies 
embodiment of the present invention, press cylinder 16 the coating fluid to workpiece 26 at the nip site. Refer- 
makes one complete revolution for every four complete ring to FIG. 3, workpiece 26 is shown positioned well 
revolutions of pressure roller 30. Furthermore, recessed 65 into the nip. Additionally, recessed area 46 on pressure 
area 46 will pass through the nip site four times for roller 30 is about to enter the nip site 24. Filler piece 58 
every complete revolution of press cylinder 16. In two is shown residing in recessed area 46 in order to provide 
of these passes through the nip site, a gripper on press sufficient back pressure for coating plate belt 28 which 
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is applying coating fluid (not shown) to the workpiece. 6. The liquid coating apparatus according to claim 1, 

Secondary recessed area 60 on transfer cylinder 32 is wherem the endless coating plate belt has a length 

shown vacant as filler piece 58 is residing in recessed equivalent to the circumferential measurement of the 

area 46. press cylinder. 

While there have been described what are presently 5 7. The liquid coating apparatus according to claim 1, 

believed to be the preferred embodiments of the inven- wherein the endless coatmg plate belt has a length 

tion disclosed herein, those skilled in the art will realize which is an inverse multiple of the circumferential mea- 

that changes and modifications may be made thereto surement of the press cylinder, 

without departing from spirit of the invention, and it is Xhe liquid coating apparatus according to claim 7, 

. intended to claim all such changes and modifications as 10 wherein the endless coanng plate belt has a length 

fall within the true scope of the invention. which is one-half the circumferential measurement of 

What is claimed is: the press cyhnder. 

1. A liquid coating apparatus capable of operating in 9^ ^n assembly including a printing press, a coating 
conjunction with a printing press having at least one apparatus capable of operating in conjunction with the 
press cylinder, the cylinder rotatably mounted within 15 printing press and means for moving the coating appa- 
the press and having at least one gripper mechanism, the Jjuq ^ adjoining relationship with the press so as 
apparatus capable of applying a liquid coating fluid to a ^ ^rm a nip site through which workpieces can travel, 
workpiece traveling over the press cylinder and com- printing press having at least one press cylinder 
prising: . ^ rotatably mounted within the press, the coating appara- 

a dnveable support means suitable for supporting a 20 ^ capable of applying a liquid coating fluid to a 

belt, the support means including a Tixst and a sec- workpiece traveling over the press cylinder, the coating 

ond roller both rotatably mounted withm the appa- apparatus comprising: 

ratus, at least one of the rollers being dnvmgly ^ dnveable support means suitable for supporting a 

coupled to a dnve meaiw; „ belt, the support means including a first and a sec- 

an endless coating plate belt for transfemng the hqmd 25 ^^^^^ ^ ^^^^^^ ^^^^ 

coating fluid from the coatmg apparatus to the ^^vingly 

workpiece the endless coatmg plate bemg tramed ^ ^ 

about the first and second rollers and dnveable by j V ^ 

the rollers and supported thereon, the belt includ- ^.^f tJ^ ± JTl^^lJ 

ing at least three ^gs distributed transversely 30 """^ ^^Z^^Snl nl^ 

*i- r *u u 1* workpiece at the mp site, the endless coatmg plate 

- JTZtl ?HvW Lnort m^n. ther«bv belt bdng trained iLlt the first and second rollers 

dnve means for dnvmg the support means, thereby j j • ui *t. « ^ - ♦i,*.*^- 

^' causing the endless coating plate belt to be driven and toveable by the i^Ders a^^ 

^ about L first and second rollers; the. belt mcludmg at, le^t one opemng formed 

supply means for supplying the liquid coating fluid to 35 wherem, the opemng configured and dmiensioned 

' Se endless coating plate belt; and to accommodate passage of the gnpper mechamsm 

metering means for metering the supply of liquid ^ therethrough; . 

coating fluid supplied to the endless coatmg plate ^^n^e means for dnvmg the support means, thereby 

causmg the endless coatmg plate belt to be dnven 

2. The liquid coating apparatus according to claim 1, 40 about the first and second rollers; 

wherein the first roller includes at least one recessed supply means for supplying the hqmd coatmg flmd to 

area present on the surface of the first roller and the endless coatmg pl^te belt; and 

wherein the at least three openings are gripper slots metering means for metenng the supply of hqmd 

fonned through the thickness of the endless coatmg coa^S ^^id supplied to the endless coatmg plate 

plate belt, the gripper slots being positionally ahgned 45 , ^ i. 

over the recessed area on the surface of the first roller at - 10. The assembly accordmg to claim 9, wherem the 

a selected angular rotational position of the first roller, first roller includes at least pne recessed area present on 

3. The liquid coating apparatus according to claim 2, the surface of the first roller and wherem the at least one 
wherein the endless coating plate belt includes a filler opening is a gripper slot formed through the thickness 
piece having dimensions approximating the dimensions 50 of the endless coating plate belt, the gnpper slot bemg 
of the recessed area on the surface of the first roUer, the positionally aligned over the recessed area on the sur- 
filler piece being oriented on the endless coating plate fece of the first roller at a selected angular rotational 
belt so as to afford a cooperative communication of the position of the roller. ^ 

filler piece with the recessed area on the surface of the The assembly according to claim 10, wherein the 

first roDer upon contact of the filler piece with the first 55 endless coating plate belt of the coating apparatus m- 

roller and wherein the second roller includes a recessed eludes a filler piece having dimensions approximating 

area on its surface having suitable dimensions for ac- the dimensions of the recessed area on the surface of the 

commodation of the filler piece in a cooperative rela- first roDer, the filler piece l^g oriented on the endless 

tionship upon contact of the filler piece with the second coating plate belt so as to afford a cooperative commu- 

jQller. 60 nication of the filler piece with the recessed area on the 

4. The liquid coating apparatus according to claim 2, surface of the first roller upon contact of the filler piece 
wherein the first roller has a circumferential measure- with the first roller and wherein the second roDer in- 
ment which is an inverse multiple of the circumferential eludes a recessed area on its surface having suitable 
measurement of the press cylinder. dimensions for accommodation of the filler piece in a 

5. The liquid coating apparatus according to claim 4, 65 cooperative relationship upon contact of the filler piece 
wherein the first roller has a circumferential measure- with the second roller. 

ment which is one-fourth the circumferential of the 12. The assembly according to claim 10, wherein the 

press cylinder. ftrst roller has a circumferentially measurement which 




5.: 



is an inverse multiple of the circumferential measure- 
ment of the press cylinder. 

13. The assembly according to claim 12, wherein the 
first roller has a circumferential measurement which is 
one fourth the circumferential measurement of the press 
cylinder. 

14. The assembly according to claim 9, wherein the 
endless coating plate belt of the coating apparatus has a 




length equivalent to the circumferential measurement of 
the press cylinder. 

15. The assembly according to claim 9» wherem the 
endless coating plate belt of the coating apparatus has a 

5 length which is an inverse multiple of the circumferen- 
tial measurement of the press cylinder. 

16. The assembly according to claim 15, wherein the 

endless coating plate belt of the coating apparatus has a 

length which is one half the circumferential measure- 

10 ment of the press cylinder. 

* • * » * 
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@ A hot air dryer (1 0) utilizes high velocity air jets 
which scrub and break up the nnoist air layer which 
clings to the surface of a freshly printed sheet (8). 
High velocity air is heated to a high temperature as 
it flows along a resistance heating element (38) 
within an air delivery baffle tube (64). The heated, 
high velocity air pressurizes a plenum chamber (46) 
within an air distribution manifold (36W). High ve- 
locity jets of hot air are discharged through multiple 
airflow apertures (54) onto the wet ink side of a 
printed sheet as it moves through a dryer exposure 
zone (Z). An extractor (40) removes the moist air 
layer, high velocity hot air and volatiles from the 
printed sheet (S) and from the press (12). 
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This invention relates generally to accessories 
for sheet-fed, rotary offset and flexographic printing 
presses, and in particular to a dryer for printed 
materials which utilizes high velocity, hot air flow 
and extraction. 

In the operation of a rotary offset press, an 
innage is reproduced on a web or sheet of paper or 
some other printable substrate by a plate cylinder 
which carries the image, a blanket cylinder which 
has an Ink transfer surface for receiving the Inked 
image, and an impression cylinder which presses 
the paper against the blanket cylinder so that the 
inked image is transferred to the paper. In some 
applications, a protective and/or decorative coating 
is applied to the surface of the freshly printed 
sheets. The freshly printed sheets are then trans- 
ported to a sheet delivery stacker in which the 
printed sheets are collected and stacked. 

The relatively wet condition of the printing ink 
M:omposition and its solvent and/or diluent compo- 
"^4ients and a layer of moisture laden air which clings 
^Mo the surface of the freshly printed web or sheet 
^^ay interfere with the quality of the images as they 
ifare printed at each succeeding printing unit. For 
SJexample, the quality of colored images, half-tone 
illustrations and the like undergo degradation in the 
-^uniformity of their appearance and color because of 
the presence of the wet ink, volatiles, and moisture 
f^within the printed substrate. Moreover, protective 
f^coatings will undergo dilution and surface degrada- 
5lon causing a dull finish if the underlying substrate 
3s not dried sufficiently before the coating is ap- 
S^Iied. 

f^' Such defects, including uneven surface appear- 
'^ance of protective/decorative coatings, detract from 
the appearance of the underlying images or pho- 
tographs, particularly in the case of multi-colored 
images or photographs. The defects are caused by 
residual volatile solvents, diluents, water and the 
like within the oleoresinous inks of the images, and 
the presence of moisture in the printed material, at 
the time that the next successive image is printed 
or the protective/decorative coating is applied. Be- 
cause the defects are compounded as the printed 
material moves through successive printing units, it 
is desirable that curing and drying be initiated and 
volatiles and moisture laden air be extracted at 
each interstation position, as well as at the delivery 
position. 

Hot air dryers and radiant heaters have been 
used as delivery dryers and as interstation dryers. 
Interstation dryers employing radiant heat lamps 
are best suited for slow to moderate press speeds 
in which the exposure time of each printed sheet to 
the radiant heat Is long enough to initiate ink set- 
ting. For high speed press operation, for example, 
at 5,000 sheets or more per hour, there is not 
enough available space at the interstation position 



to install a radiant heater having sufficient number 
of heat lamps for adequate drying purposes. 

As press speed is increased, the exposure 
time (the length of time that a printed sheet is 

5 exposed to the radiant heat) is reduced. Since the 
number of lamps is limited by the available inter- 
station space, the output power of the radiant 
lamps has been increased to deliver more radiant 
energy at higher temperatures to the printed sheets 

10 in an effort to compensate for the reduction in 
exposure time. The increased operating tempera- 
tures of the high-powered radiant heat lamps cause 
significant heat transfer to the associated printing 
unit and other equipment mounted on the press 

75 frame, accelerated wear of bearings and alterations 
in the viscosities of the ink and coating, as well as 
upsetting the balance between dampening solution 
and ink. The heat build-up may also cause operator 
discomfort and injury. 

20 To handle high speed press operations, an off- 

press heater has been utilized from which high 
velocity, heated air is conveyed through a ther- 
mally insulated supply duct to a discharge plenum 
which directs high velocity, heated air onto the 

25 printed stock as it moves across the interstation 
dryer position. Such off-press heaters have proven 
to be relatively inefficient because of excessive 
heat loss and pressure drop along the supply duct. 
Attempts to overcome the heat loss and pressure 

30 drop have resulted in substantially increased phys- 
ical size of the ^heater equipment (blower fan and 
supply duct) along with a substantial increase in 
the electrical power dissipated by the off-press 
heater. 

36 According to the present invention, a high effi- 

ciency hot air dryer utilizes an on-press heater for 
producing high velocity hot air flow for accelerating 
the setting of inks on a freshly printed substrate. 
The on-press heater includes a housing member 

40 having a sidewall defining a manifold air distribution 
or plenum chamber, with the sidewall being inter- 
sected by an airflow discharge port. An air delivery 
tube has an inlet port for receiving high velocity 
airflow and has a tubular sidewall disposed in the 

45 plenum chamber. An elongated heating element is 
disposed within the inner airflow passage of the air 
delivery tube. High velocity air is discharged into 
the air delivery tube in heat transfer contact along 
the length of the heating element. 

60 Heated, high velocity air Is discharged out of 

the air delivery tube into the plenum chamber of 
the housing member. Preferably, the high velocity 
air is supplied to the manifold plenum chamber 
through an inlet port having an inlet flow area which 

55 is greater than the outlet flow area of the hot air 
discharge port. By this arrangement, heated air will 
be supplied to the plenum chamber faster than it 
can be discharged, so that the heated air will be 
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compressed within the manifold plenum chamber. 
This assures that jets of hot air which are dis- 
charged through multiple outlet apertures are uni- 
form in pressure and velocity along the length of 
the dryer head, so that the printed sheet is dried 
uniformly as it is transferred through the exposure 
zone of the dryer. 

According to another aspect of the present 
invention, the moist air layer is displaced from the 
surface of the printed sheet by high-velocity hot air 
jets which scrub and break-up the moisture-laden 
air layer that adheres to the printed surface of the 
sheet. The high-velocity hot air jets create turbu- 
lence which overcomes the surface tension of the 
moisture and separates the moisture laden air from 
the surface of the printed material. The moisture 
vapor and volatiles become entrained in the forced 
air flow and are removed from the printing unit by a 
high volume extractor. 

The scrubbing action of the high velocity hot 
^ air jets is improved by adjacent rows of multiple 
W discharge apertures which are oriented to deliver a 
converging pattern of high velocity hot air jets into 
ifj an exposure zone across the sheet travel path. The 
"^J high velocity hot air jets are produced by a pair of 
elongated dryer heads in which high velocity air is 
heated by heat transfer contact with a resistance 
, heating element within an air delivery baffle tube. 
G release of moisture and other volatiles 

f^- from the ink and printed material occurs continu- 
ously in response to the absorption of thermal 
energy, the moisture laden air layer is displaced 
continuously from the printed sheet as the printed 
T^' sheet travels through the dryer exposure zone in 
contact with the converging hot air jets. 

According to another aspect of the invention, 
the moisture-laden air, volatiles and hot air com- 
pletely exhausted from the printing unit by a high 
volume extractor. An extractor manifold is coupled 
to a pair of elongated dryer heads and draws the 
moisture-laden air, volatiles and high velocity hot 
air from the exposure zone through a longitudinal 
air gap between the dryer heads. According to this 
arrangement, the setting of ink on each printed 
sheet is initiated and accelerated before the sheet 
is run through the next printing unit. 

Operational features and advantages of the 
present invention will be understood by those 
skilled in the art upon reading the detailed descrip- 
tion which follows with reference to the attached 
drawings, wherein: 

FIGURE 1 is a schematic side elevational view 
in which multiple dryers of the present invention 
are installed at interstation positions in a four 
color offset rotary printing press; 
FIGURE 2 is a simplified side elevational view 
showing the dryer of the present invention in- 
stalled in an interstation position between two 



printing units of FIGURE 1; 
FIGURE 3 is a bottom plan view showing in- 
stallation of the dryer assembly of FIGURE 2 in 
the Interstation position; 

5 FIGURE 4 is a perspective view of the inter- 
station dryer shown in FIGURE 2; 
FIGURE 5 is a sectional view of the improved 
dryer of the present invention taken along the 
line 5-5 of FIGURE 4; 

10 FIGURE 6 is a longitudinal sectional view of the 
dryer assembly shown in FIGURE 2; 
FIGURE 7 is a sectional view of the dryer as- 
sembly shown in FIGURE 2, taken along the line 
7-7 of FIGURE 6; 

75 FIGURESisa perspective view of a resistance 
heating element used In the dryer of FIGURE 2; 
FIGURE 9 is a perspective view similar to FIG- 
URE 8, with the resistance heating element en- 
closed in a support sheath; 

20 FIGURE 10 is a view similar to FIGURE 4 which 
illustrates an alternative embodiment of the dry- 
er head in which the discharge port is formed 
by an elongated slot; and, 
FIGURE 11 is a perspective view, partially 

25 broken away, of the dryer head shown in FIG- 
URE 10. 

As used herein, the term "processed" refers to 
various printing processes which may be applied to 
either side of a sheet, including the application of 

30 inks and/or coatings. The term "substrate" refers to 
sheet material or web material. 

Referring now to FIGURE 1, the high velocity 
hot air dryer 10 of the present invention will be 
described as used for drying freshly printed sub- 

35 strates, which are successively printed at multiple 
printing units in a sheet-fed, rotary offset printing 
press. In the exemplary embodiment, the dryer 10 
of the present invention is installed at an inter- 
station position between two printing units of a four 

40 color printing press 12 which is capable of handling 
inidividual printed sheets having a width of the 
approximately 40" (102 millimeters) and capable of 
printing 10,000 sheets per hour or more, such as 
that manufactured by Heidelberg Druckmaschinen 

45 AG of Germany under its designation Heidelberg 
Speedmaster 102V. 

The press 12 includes a press frame 14 coup- 
led on the right end to a sheet feeder 16 from 
which sheets, herein designated S, are individually 

50 and sequentially fed into the press, and at the 
opposite end, with a sheet stacker 18 in which the 
printed sheets are collected and stacked. Inter- 
posed between the sheet feeder 16 and the sheet 
stacker 18 are four substantially identical sheet 

55 printing units 20A, 20B, 20C and 20D which can 
print different color inks onto the sheets as they are 
moved through the press. 
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As illustrated in FIGURE 1, each sheet fed 
printing unit is of conventional design, each unit 
including a plate cylinder 22, a blanket cylinder 24 
and an impression cylinder 26. Freshly printed 
sheets S from the impression cylinder 26 are trans- 5 
ferred to the next printing unit by transfer cylinders 
T1 , T2, T3. A protective coating may be applied to 
the printed sheets by a coating unit 28 which Is 
positioned adjacent to the last printing unit 20D. 

The freshly printed and coated sheets S are io 
transported to the sheet stacker 18 by a delivery 
conveyor system, generally designated 30. The 
delivery conveyor 30 is of conventional design and 
includes a pair of endless delivery gripper chains 
32 carrying laterally disposed gripper bars having a is 
gripper element for gripping the leading edge of a 
freshly printed sheet S as it leaves the impression 
cylinder 26. As the leading edge of the printed 
^sheet S is gripped by the grippers, the delivery 
Mchains 32 pull the gripper bar and sheet S away 20 
y^-lrom the impression cylinder 26 and transports the 
LVfreshly printed and/or coated sheet to the sheet 
Hstacker 18. 

W Prior to delivery, the freshly printed sheets S ^ 
SiDass through a delivery dryer 34 which includes a 25 
=£combi nation of infra-red thermal radiation, forced 
-~^B\r flow and extraction. 

„ " Referring now to FIGURE 2, FIGURE 5 and 
r^lGURE 6, the interstation dryer 10 includes as its 
j^rincipal components a dryer head 36, a resistance 30 
Sjieating element 38, and an extractor head 40. As 
Jl^shown in FIGURE 3, the dryer head 36 is mounted 
!rpn the press side frame members 14A, 14B by 
J^side frame flanges 42. 44. In this interstation posi- 
^"^ion, the dryer head 36 is extended laterally across 35 
and radially spaced from the interstation transfer 
cylinder T2, thereby defining an exposure zone Z. 

The dryer head 36 includes a tubular sidewall 
36W which encloses an air distribution manifold 
chamber 46. The air distribution manifold housing 40 
is sealed on opposite ends by end plates 48, 50, 
respectively, and is sealed against the extractor 
head 40. The manifold housing has an inlet port 52 
for admitting high velocity, pressurized air through 
a supply duct 52 from an off-press compressor 53, 45 
and has a discharge port for delivering pressurized 
hot air into the exposure zone Z. 

As shown in FIGURE 6, the air distribution 
manifold sidewall 36W is Intersected by multiple 
discharge apertures 54 which collectively define 50 
the discharge port. The apertures 54 are oriented 
for discharging pressurized jets of high velocity, 
hot air toward the interstation transfer cylinder T2, 
and are longitudinally spaced along the dryer head 
36. According to this arrangement, pressurized air 55 
jets are directed along a straight line across the 
printed side of a sheet S as it moves through the 
dryer exposure zone Z. In an alternative embodi- 



ment, as shown in FIGURE 10 and FIGURE 11. the 
discharge port is formed by an elongated slot 55 
which intersects the dryer head sidewall 36W and 
extends longitudinally along the dryer head. 

Referring now to FIGURE 6 and FIGURE 7, the 
resistance heating element 38 is coupled to the 
dryer head 36 by and end block 56. The end block 
56 has a body portion which is intersected by an 
axial bore 58, a counterbore 60 and a radial inlet 
bore 62 which communicates with the counterbore. 
The heating element 38 has an end portion 38A 
which projects through the axial bore 58 and coun- 
terbore 60, with the elongated body portion of the 
heating element 38 extending into the plenum 
chamber 46. 

According to an important feature of the 
present invention, the plenum chamber 46 is par- 
titioned by an elongated air delivery baffle tube 64 
which extends substantially the entire length of the 
dryer head 36. The air delivery baffle tube 64 has 
an inlet port 66 for receiving high velocity airflow 
from a remote supply and has a tubular sidewall 
64A extending through the plenum chamber. The 
tubular sidewall 64A has an inner airflow passage 
68 which connects the inlet port 66 in airflow com- 
munication with the plenum chamber 46 through its 
open end 64E. The air delivery baffle tube 64 has 
an end portion 64B projecting through the axial 
bore 60 of the end block 56. with its inner airflow 
passage 66 in airflow registration with the radial 
bore 62. 

A pneumatic connector 70 is coupled to the 
radial inlet bore 62 of the end block 56 for connect- 
ing the inner airflow passage 68 to an off-press 
source of high velocity air. The end block 56 is 
sealed against the end plate 50, the tubular sheath 
78 and against the pneumatic connector 70. High 
velocity, pressurized air is constrained to flow from 
the air duct 52 into the airflow passage 68 where it 
is discharged into the air distribution plenum cham- 
ber 46 after absorbing heat from the heating ele- 
ment 38. 

As shown in FIGURE 6. the high velocity air 
flows longitudinally through the annular flow pas- 
sage 68 in heat transfer contact with the heating 
element 38. The high velocity air is heated to a 
high temperature, for example 350 *F (176'C), be- 
fore it is discharged through the airflow apertures 
54. 

To provide uniform air jet discharge through 
the apertures 54, the inlet area of the inlet port 66 
should be greater than the combined outlet area 
provided by the multiple airflow discharge aper- 
tures 54. In the preferred embodiment, the dis- 
charge apertures 54 have a diameter of 1/16 inch 
(0.158 cm), and for a 40" (102 mm) press there are 
88 apertures spaced apart along the dryer head 36 
on 0.446 inch (1.13 cm) centers. This yields a total 



EP 0 647 524 A1 



airflow outlet area of 0.269 square inch (1.735 
square cm). Preferably, the effective inlet area of 
the inlet port 66 is at least about 0.54 square inch 
(3.484 square cm). 

In the alternative dryer head embodiment 
shown in FIGURE 10, the air discharge slot 55 has 
a length of 40 Inches (102 mm) along its longitudi- 
nal dimension L, and has an arc length C of 6.725 
mils (17 X 10"^ cm). 

With the preferred inlet/outlet ratio of about 2:1 
or more, the high velocity, heated air will be sup- 
plied to the plenum chamber 46 faster than it can 
be discharged, so that the heated air will be com- 
pressed within the manifold plenum chamber. This 
assures that the jets of hot air which are dis- 
charged through the outlet apertures 54 are uni- 
form in pressure and velocity along the length of 
the dryer head, so that the printed sheet is dried 
uniformly as it is transferred through the exposure 
^ zone Z. 

ji- The air distribution baffle tube 64 is supported 
1=-"-- on the inlet end by the end plate 50. and on its 
H~ discharge end by flange segments 64F which en- 
gage the internal bore of the dryer head 36 and 
positions the baffle tube in the center of the ple- 
£ num chamber 46. 

'^^ Referring now to FIGURE 6, FIGURE 7, FIG- 
URE 8 and FIGURE 9. the heating element 38 is 
O preferably an electrical resistance heater having 
elongated resistance heater sections 38C, 38D 
which are integrally formed and folded together 
J^, about at a common end 38E. The resistance sec- 
5, tions 38C, 38D are substantially co-extensive in 
^7 length with the air delivery baffle tube 64. Each 
^ section 38C. 38D is electrically connected to a 
power conductor 72, 74, respectively, for connect- 
ing the resistance heating element 38 to an off- 
press source of electrical power. 

The resistance heater sections 38C, 38D are 
mechanically stabilized by an end connector 76. 
and are enclosed within a tubular, thermally con- 
ductive sheath 78. Radial expansion of the half 
sections 38C, 38D is limited by the sidewall of the 
sheath 78, thus assuring efficient heat transfer, 
while the sheath provides longitudinal support for 
the elongated resistance heater sections within the 
inner airflow passage 68. The heating element half- 
sections 38C. 38D thus form a continuous loop 
resistance heating circuit which is energized 
through the power conductors 72, 74. 

The tubular sheath 78 is received within the 
bore 58 and is welded to the end block 56. The 
tubular sheath 78 thus provides an opening through 
the end block 56 to permit insertion and withdrawal 
of the heating element 38 for replacement pur- 
poses. The heating element 38 is dimensioned for 
a sliding fit within the sheath 78 at ambient tem- 
perature. The end cap 76 is releasably secured to 



the end block 56 by a hold-down metal strap (not 
illustrated). The distal end 78B of the sheath is 
sealed by an end cap 78C to prevent leakage of 
high velocity air out of the distribution manifold 

5 chamber 46. 

Referring now to FIGURE 2, FIGURE 4, and 
FIGURE 5, the extractor head 40 is coupled to the 
back side of a pair of identical dryer heads 36A, 
36B. The dryer heads 36A, 36B are separated by a 

10 longitudinal air gap 80 which opens in air flow 
communication with an extractor manifold chamber 
82, thereby defining a manifold inlet port. The 
extractor manifold chamber 82 Is enclosed by the 
end plates 48, 50 and by housing panels 40A, 408, 

75 40C and 40D. The extractor housing panels 40C, 
40 D are secured and sealed by a welded union to 
the dryer heads 36A, 368. 

According to another aspect of the present 
invention, the multiple air flow apertures 54 of each 

20 dryer head 36A, 368 are arranged in linear rows 
R1, R2, respectively, and extend transversely with 
respect to the direction of sheet travel as indicate 
by the arrows S in FIGURE 3. The rows R1. R2 are 
longitudinally spaced with respect to each other 

25 along the sheet travel path. Each air jet expands in 
a conical pattern as it emerges from the airflow 
aperture 54. Expanding air jets from adjacent rows 
intermix within the exposure zone Z, thereby pro- 
ducing turbulent movement of high velocity hot air 

30 which scrubs the processed side of the sheet S as 
it moves through the exposure zone Z. Preferably, 
balanced air pressure is applied uniformly across 
the exposure zone Z to ensure that the moist air 
layer is completely separated and extracted from 

35 the freshly printed sheets. 

In the exemplary embodiment, the pressure of 
the high velocity air as it Is discharged through the 
inlet port 66 into the heat transfer passage 68 is 
about 10 psi (7031 Kgs/m^). The inlet suction pres- 

40 sure In the longitudinal air gap 80 of the extractor 
is preferably about 5 inches of water (12.7 x 10^ 
Kgs/cm^). 

As shown in FIGURE 3 and FIGURE 5, the 
extractor manifold inlet port 80 Is coupled in air 

45 flow communication with the exposure zone Z for 
extracting heat, moisture laden air and volatiles out 
of the dryer. The extractor manifold chamber 82 is 
coupled in air flow communication with an exhaust 
fan 84 by an air duct 86. The air duct 86 is coupled 

50 to the extractor manifold chamber 82 by a transi- 
tion duct fitting 88. 

The high velocity, heated air which Is dis- 
charged onto the printed sheet S is also extracted 
along with the moisture and volatiles through the 

55 air gap 80 into the extractor chamber 82. Ambient 
air, as indicated by the curved arrows, is also 
suctioned into the exposure zone Z and through 
the longitudinal air gap, thus assuring that hone of 
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the hot air, moisture or volatiles will escape into the 
press area. Extraction from the exposure zone Z is 
enhanced by directing the hot air jets along con- 
verging lines whose intersection defines an acute 
angle alpha (a), as shown in FIGURE 5. 

The air flow capacity of the exhaust fan 84 is 
preferably about four times the total airflow input to 
the dryer heads. This will ensure that the exposure 
zone Z is maintained at a pressure level less than 
atmospheric thereby preventing the escape of hot 
air, moisture laden air and volatiles into the press 
room. 

Claims 

1- A hot air dryer (10) for installation in a printing 
press (12), said dryer comprising a dryer head 
(36) having a housing member (36W) defining 
an air distribution chamber (46), the housing 
member having an airflow inlet port (52) for 

-4=^ receiving high velocity air and an airflow dis- 

W charge port (54. 55) for directing heated air 
onto a substrate (S), and Including a heating 

If I element (38) disposed in the air distribution 

Sl chamber, characterized in that: 

an air delivery tube (64) is disposed in the 

\j air distribution chamber, the air delivery tube 
having an elongated airflow passage (68) con- 
necting the inlet port in airflow communication 
with the air distribution chamber; and 

S the heating element (38) is disposed within 

the elongated airflow passage (68) of the air 

jr; delivery tube (64). 

Hs. A hot air dryer (10) as defined in claim 1, 
characterized in that; 

pneumatic connector means (70) are coup- 
led to the air delivery tube (64) for connecting 
the elongated air flow passage (68) to a source 
of high velocity air. 

3. A hot air dryer (10) as defined in claim 1 or 
claim 2, characterised in that: 

electrical conductors (72, 74) are coupled 
to the heating element (38) for connecting the 
heating element to a source of electrical pow- 
er. 

4. A hot air dryer (10) as defined In any one of 
claims 1 to 3, characterized in that: 

an end block (56) is coupled to the hous- 
ing member (36) and to the air delivery tube 
(64) for sealing the interface between the air 
delivery tube and the housing member. 

5. A hot air dryer (10) as defined in any one of 
claims 1 to, characterised in that: 

an end block (56) is coupled to the hous- 



ing member (36), the end block having a body 
portion intersected by an axial bore (58), a 
counterbore (60) and a radial inlet bore (62) 
communicating with the counterbore; 

5 the heating element (38) having an end 

portion (38A) projecting through the axial bore 
and counterbore; and, 

the air delivery tube (64) having an end 
portion (64B) disposed in the counterbore (60) 

10 with its elongated airflow passage (68) being 

coupled in airflow communication with the ra- 
dial inlet bore (62). 

6. A hot air dryer (10) as defined in any one of 
15 the preceding claims, characterized in that: 

the elongated heating element (38) com- 
prises an electrical resistance heater (38C, 
38D). 

20 7. A hot air dryer (10) as defined in claim 6, 
characterized in that: 

the heating element (38) has first and sec- 
ond resistance heater sections (38C,38D), the 
sections being joined at a common end (38E) 

25 and disposed in side-by-side relation. 

8. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 
a tubular, thermally conductive sheath (78) 
30 is disposed within the elongated airflow pas- 

sage (68); and, 

the heating element (38) is disposed within 
the sheath. 

35 9. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

an extractor head (40) is coupled to the 
dryer head (36), the extractor head including a 
housing member (40A, 40B, 40C, 40D) defin- 

40 ing an extractor manifold chamber (82). the 

extractor head having an elongated inlet port 
(80) for extracting air from a dryer exposure 
zone Z into the extractor manifold chamber, 
and having discharge means (84, 86, 88) coup- 

45 led to the extractor head for exhausting air 

from the extractor manifold chamber. 

10. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

50 the airflow discharge port (54) comprises 

multiple airflow apertures. 

11. A hot air dryer (10) as defined in any one of 
the preceding claims, characterized in that: 

55 the air discharge port (54) comprises an 

elongated slot (55). 



6 




11 EP0 647 



12. A hot air dryer (10) as defined in any one of 
the preceding clainDs, characterized in that: 

the dryer head (36) is adapted for installa- 
tion in an interstation position between adja- 
cent printing press units (20A. 20B, 20C. 20D, 5 
18) of a printing press (12), with the airflow 
discharge port (54, 55) facing the processed 
side of a substrate (S) as it is transported 
along a substrate travel path. 

70 

13. A hot air dryer (10) as defined in any one of 
the preceding clainns, characterized in that: 

the dryer (10) includes a second dryer 
head (36B) disposed in side-by-side relation 
with the first dryer head (36A) in a position 15 
facing the freshly processed side of a sub- 
strate (S) as it nnoves through a dryer expo- 
sure zone (Z) along a substrate travel path, the 
second dryer head (36B) having a housing 
member (36W) defining a second air distrlbu- 20 
tion chamber (46), the housing member of the 
second dryer head including an inlet port (52) 
for receiving high velocity air and a discharge 
port (54, 55) oriented for directing heated air 
toward the sheet travel path, with the dryer 25 
heads being separated from each other by a 
longitudinal air gap (80); and, 

an extractor head (40) is coupled to the 
dryer heads (36A. 368), the extractor head 
including a housing member (40A, 408, 40C, 30 
40D) defining an extractor manifold chamber 
(82) and coupled in air flow communication 
with the longitudinal air gap (80), and having 
discharge means (84, 86, 88) coupled in air 
flow communication with the housing member 35 
for exhausting air from the extractor manifold 
chamber (82). 

14. A hot air dryer (10) as defined in claim 13, 
characterized in that: 40 

the discharge ports (54, 65) of the dryer 
heads are arranged in first and second rows 
(R1, R2). respectively, the rows being sepa- 
rated from each other along the substrate trav- 
el path, wherein heated air discharged from the 45 
discharge ports intermix with each other in the 
dryer exposure zone (Z). 

15. A hot air dryer (10) as defined in claim 13 or 
claim 14, characterised in that: so 

the discharge ports (54, 55) of the first and 
second dryer heads are oriented for directing 
heated air along first and second converging 
lines (FIGURE 5), respectively. 

65 

16. A method for drying a freshly processed sub- 
strate (S) in a printing press (12) characterized 
by the steps: 
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directing high velocity air through an air 
delivery tube (64) which is disposed within an 
air distribution chamber (46); 

heating high velocity air flowing through 
the air delivery tube by heat transfer contact 
with an elongated heating element (38) dis- 
posed within the air delivery tube; and, 

discharging heated air from the air dis- 
tribution chamber onto the freshly processed 
substrate (S). 

17. A method for drying a freshly processed sub- 
strate (S) as defined in claim 16, characterized 
by the step: 

compressing the heated air in the air dis- 
tribution chamber (46) before the heated air is 
discharged. 

18. A method for drying a freshly processed sub- 
strate (S) as defined in claim 16 or claim 17, 
characterised by the steps: 

discharging heated air from the air dis- 
tribution chamber (46) through an outlet port 
(54, 55); and 

supplying the high velocity air to the air 
distribution chamber (46) through an Inlet port 
(52) having an inlet flow area which is greater 
than the outlet flow area of the outlet port. 

19. A method for drying a freshly processed sub- 
strate (S) as defined in any one of claims 16 to 
18, characterised by the steps: 

discharging jets of heated air from the air 
distribution chamber (46) through first and sec- 
ond rows (R1, R2) of outlet apertures (54, 55); 
and 

intermixing air jets from the first and sec- 
ond rows in an exposure zone (Z). 

20. A method for drying a freshly processed sub- 
strate (S) as defined in any one of claims 16 to 
1 8, characterized by the steps: 

discharging jets of heated, pressurized air 
from the air distribution chamber (46) through 
first and second rows (R1, R2) of outlet ap- 
ertures; and 

directing air jets discharged from air flow 
apertures of the first and second rows (R1 , R2) 
along first and second converging lines (FIG- 
URE 5), respectively. 

21. A method for drying a freshly processed sub- 
strate (S) as defined in any one of claims 16 to 
20, characterised by the steps: 

installing first and second dryer heads 
(36A, 368) in side-by-side relation on a printing 
press (12) in a position facing the processed 
side of a freshly processed substrate as it 
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travels through a dryer exposure zone (Z), the flow rate of air discharged from the first and 

dryer heads being separated from each other second dryer heads (36A, 36B). 

by a longitudinal air gap (80); 

supplying high velocity air to each dryer 
head (36A, 36B) through first and second air 5 
delivery tubes (64) which are disposed within 
an air distribution chamber (46) in each dryer 
head, respectively; 

heating high velocity air flowing through 
each air delivery tube (64) by heat transfer io 
contact with an elongated heating element (38) 
disposed within each air delivery tube; 

discharging heated air from each dryer 
head through the dryer exposure zone (Z) and 
onto the freshly processed substrate (S); and 75 

extracting air from the exposure zone (Z) 
through the longitudinal air gap (80). 

22, A method for drying a freshly processed sub- 
tZ strate (S) as defined in claim 21, characterized 20 
by the steps: 

LlJ discharging heated air from each dryer 

head (36A, 36B) through an airflow outlet ap- 
Ul erture (54, 55); and 

".^j supplying high velocity air to each dryer 25 

head through an inlet port (52) having an effec- 
Z^l tive inlet flow area which is greater than the 

combined outlet flow areas of the air flow out- 

let apertures (54, 55). 

30 

^'3. A method for drying a freshly processed sub- 
strate (S) as defined In claim 21, or claim 22, 

y characterised by the steps: 

tJ discharging jets of heated air from the first 

H= and second dryer heads (36A, 368) through 35 
first and second rows (R1, R2) of outlet ap- 
ertures (54, 55), respectively; and 

intermixing air jets from the first and sec- 
ond rows in the exposure zone (Z). 

40 

24. A method for drying a freshly printed substrate 
(S) as defined in any one of claims 21 to 23, 
characterized by the steps: 

discharging jets of heated air from the first 
and second dryer heads (36A, 368) through 45 
first and second rows (R1, R2) of outlet ap- 
ertures (54, 55), respectively; and 

directing air jets discharged from air flow 
apertures of the first and second rows (R1 , R2) 
along first and second converging lines (FIG- so 
URE 5), respectively. 

25. A method for drying a freshly processed sub- 
strate (S) as defined in any one of claims 21 to 

24, characterised by the step: 55 

extracting air from the exposure zone (Z) 
at a volume flow rate through the longitudinal 
air gap (80) which exceeds the total volume 
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XP 000232825 
Vezedeiimg 

Lacider-Aggregat 
for Speedmaster- 
Maschinen 

Mil einem Dahlgren-Lak- 
kierwerk LPC erhallen 
^'©ediiiaster-Diucker die 
'^'^^ff^icWasit, vorbandene 
Mascbinen aufeuriksten, um 
nach wie vor znehiiiarbig zu 
drucken und zusatzlich zu 
laclderen, ohne daU hierfOr 
ein Dnickwerk geopfert 
warden mufi. Eine Vleifer- 
ben-Maschine zum Beispiel 
bJeibl eine VieriarbeD-Ma- 
schine. das Lackieren wird 
zusaizlich ermoglichi 

Der Einbau der LPC-Ein- 
heit erfolgt zwischen dem 
ietzten Dmcktunn und dem 
Auslegei Das Lackwerk 
kann durch Knopfdruck zur 
Auslage hin hydraulisch ver- 
fehren werden. wodurch fur 
Service- und Einstellarbei- 
ten der freie 2ugang zum 
letzten Vferk erhalten bleibt. 

Da es sich bei der LPC- 
Emheit um ein echtes Lak- 
kierwetk handeit, ist sowohl 
Schutzlackierung als audi 
^iochglanzlacdderung mog- 
iic^' die gewQnschte Lack- 
auftragsmenge wird durch 
die Gravurtiefe der Scb6pf- 
walze (Anikjx-V^felze) festge- 
legL Vbimachige Laciderung 
ist ebenso inGglich wie Spot- 
Lackierung, wobei ein Regi- 
steisystem , die passerge- 
naue LackObeitragung er- 
leichterL,^ 

Je nach Bedarf kann UV- 
Oder Dispersionslack einge- 
setzt werden. Ein Ablagem 
Oder Atistrocknen des lacks 
wird durch ein kontinuierli- 
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Zetehnung A zoigt das Lackferwerk in ausoefahrafWH- P»ei. 



ches Umpurapen vermie- 
den, was wjederum emen 
gleichraaJiigen Lackauftrag 
gewShrleisteL 

LPC-Lackierwerke sind 
zur 2eit fiir Speedmaster 72 
und 102 sowie fOr Mitsubishi- 
Maschinen verfugbai: 

I>as Augsburger liiefer- 
werk informiert auch Qber 
Trocknungs-Systeme. und 
zwai sowohl Ober IR-Heifl- 
luft-T^ocknung als auch ttber 
UV-Hartung. 



Aggregate 



Optimierte Heiz- und 
Kuhlwaizen 

Eine deutlidi verbesserte 
ZwangsfOhrung der Kuhl- 
und Heizmedien bei ihren 
Heiz- und KQhlwalzen hat die 
W Hfihl KG. Kieselbronn, 
duich pptimierungsmaii- 
nahmen in der typischen 
2apfen- und Bodenkonstruk- 
tion eireichL 

Entsprechende Heiz- und 
Kahlwalzen sind in Dimen- 
sionen von bis zu 1000 mm 
Durdimesser und von bis zu 
10000 mm LSnge lieferbaz 



SorgiaUig dynamisdi ausge- 
wuchtet verfOgen sie Qber 
Jiine extreme liaufruhe und 
bieten Qber lange Betriebs- 
zeit sidiere Punktba 

Druckvorstufe 

Verbesserte Repetiex^ 
kopiermaschinen 

Die bisherigen Universal- 
Repetierkopier - Maschinen 
PC-801 und PC-802 von 
Screen, die bekanntiich 
auch als manueUe Kontakt- 
kopienahmen fur die Plat- 
tenkopie genutzl werden 
konnen. wurden durch opti- 
miene Konsfruktionen abge- 
16sL Die drei \^rianten des 
Modells PG-e03 sind wie 
folgt ausgelegt: 

• PC-803-E deckt die Ma- 
schinenklasse I ab (effektj- 
ves Kbpierformat 73 x 62 
cm); 

• PC-803-G ist fur das lUB- 
Fbrmat (77 x 103 cm) be- 
stimmt; 

0 PC-803-I reicht bis zum 
Verlbrmai (131x105 cm). 

Die grundsatzlichen Ab- 
I5ufe wurden beibehallea 



d^jeizi gesdikjssene Kbm- 
paktbauweise mit zusStzlj- 
c^n amomatiscben Mecha- 
nismeh enn6ghcht aber 
staubfreieres Kopieren und 
mmderi die GerSuschbela- 
-stung. Durch die neue UV- 
liichtschutzscbeibe kann der 
Bediener aile AblSufe visu- 
ell kontrollieren. 

Bei den giofien Modellen 
G und I ahrt das Lampen- 
haus in seitlicher Richtung 
mil, und die bewegliche 4- 
kW - MeiaJlhatogemdlampe 
verstellt sich auch m der H6- 
he automatisch. Dies gestat- 
ter bei kleineren nimvorla- 
gen (zum Beispiel Etiketien) 
Oder im Bereich der Um- 
schlagseilenpiodukUon eine 
noch bessere Ausleuchtung, 
hohere Ijichtintensitat und 
damit verkiirzte Behchtungs- 
zeiten. 

Emer eventuellen Iiicht- 
hofbildung an der Masken- 
kante wird durch die besse- 
re Maskenkonstruktion mil 
reduziertem Abstand zwi- 
schen Maske und Glasschei- 
be vorgebeugl 

Sobald bei den Kbpier- 
und Moniage-Maschinen > 
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DAMPENER DIVISION 

World Leader for more than twenty 
years in Graphic Arts Technology 
and Equipment 

• HIGH PERFORMANCE 
PUBLICATION WEB DAMPENERS 

• DAMPENING SYSTEMS 

• COATER-DAMPENING SYSTEMS 

• LIQUID APPLICATION SYSTEMS 

Products are custom designed and 
manufactured to meet the customers needs. 

WORLD WIDE PERFORMANCE AND 
SERVICE WARRANTY 

Domestic and Forolsn Patents 
Issued and/or Pending. 

FOR FURTHER INFORMATION 
WRITE OR CALL 

OAHLGREN MANOFACTUniHG COMPANY 

3305 MANOR WAY, DALLAS, TEXAS 75235 
IN TEXAS and CANADA TEL. (214) 357-4621 
TOLL FREE 800-527-6301 
TELEX 73-0329 OAHLGREN DAL 
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Capabilities of the Dahlgren 
Liquid Application System 

The system can apply a Droad range of aqueous and 
non aqueous coatings at previously unachievable light 
functional coat weights. It maintains constant linear 
thickness throughout its entire speed range When 
changing web speeds it is not necessary to adjust the 
viscosity of the coating solution. Varying web widths 
can be run on the same unit without encountering 
edge build-up. 

Control of the applied coat weight is within 1 % 
Also the system offers better control of the 
penetration of matenals and coat weight remains the 
same regardless of sheet variations 

Changing from one coating material to another is a 
fast and simple operation. Training operators is easy 
compared to the training required for other coating 
equipment. 

The Dahlgren Uquid Application System can be 
applied to many paper-making and converting 
funcoons - such as moisture profiling, decurling, 
surface coating, controlled penetration coating, high 
solid starch applications and other difficult and costly 
operations 
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Coater-Dampener System 



The DAHLGREN converts 
from a Dampener to a 
Coater in a short period 
of time. In the Coater mode 
of operation the Bridge Roll 
is pulled away from the Ink 
Form Roll. This allows the 
DAHLGREN Form Roll to 
deposit a metered amount 
of Coating Solution to the 
entire surface. 
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• 100% eltmination of of (set spray powders 
on a tull color run 

• Housekeeping problems related to the 
usage of offset spray powder are ended 
forever for tfie packaging manufacturer, 
tfie label printer and most httiographers tn 
general Tliere is no longer any reason for 
spray powders to dust olf in tfie finished 
product line 

• Visual appeal ot coated sheets is also im- 
proved, as no unsightly layer of offset 
spray powder appears on the surface o) the 
product to detract from the optical values of 
the finish 

• The COATER-DAIVIPENER eliminates the 
wasted floor space that used to be4aken up 
with drying skids for boards and sheets 
coated in the old-fashioned way with var- 
nishes and offset spray powders. 

• The same machines, set-ups and stacking 
procedures may be utilized as before for 
cartons and/or sheets 



Characteristics of the acrylic coating as 
applied by the 

Oahlgren Coater-Dampener . 

Gloss 

Aciyhc coatings applied with the C0AJ6R DAMPENER 
witl meet or exceed meter tests for varntsties ot the 
same thickness 

Coatings applied Dy the DAHLGREN SYSTEM provide 
superior glue ability , even though applied over ihe en 
tire sheet 100% fiber tear is experienced with water 
based adhesives or hot melts This proves the 
adhesive bond is. stronger than the paper substrate 
Itself Convenlional varnish or spray powder finishes 
must be applied only over Ihe prtnted area as they 
have a negative effect on glueability 

COATER DAMPENER applied acrylic coatings do not 
yellow when exposed to ultraviolet of sunlight, white 
conventional varnishes are quite susceptible lo 
yellowing 

In bending test the acrylic coating did not crack on 
scored lines when Ihe paper product was folded and 
set up 



The DAHLGREN converts from a 
Coater to a Dampener. You need 
only choose the mode of 
operation desired . tn the 
Dampening mode the Bridge Roll is 
utilized to improve ink coverage. 
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